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<210> 1 

<211> 960 

<212> DNA 

<213> yeast 

<400> 1 



atgaact ttc 


aatt tataaa 


t tcaaatata 


aacaatgaag 


a taaattgee 


gatggagtcg 


60 


t tgaaaaaga 


aatt tttaaa 


acaaaatcgt 


gaaattataa 


aaataaat ac 


tcagctt tct 


120 


ataaaaat ta 


gagaa tctga 


aaacgaaat t 


caagat tt ga 


t acaagaaaa 


tttcactttg 


180 


aaaagt tat t 


tggt taaact 


t gaagctcga 


tt tegcaate 


aatctcaaac 


tgaggacttg 


240 


ttaaaaaact 


tctt tcctga 


gatacaaacc 


a t tcacaaaa 


agatt tcaca 


agtgcaaagt 


300 


t tactgaaga 


t tatagagaa 


aaagtgt tea 


tcagat ttcc 


tegaagegaa 


tgtaaaaagt 


360 


caatt tacaa 


cctgtgaaaa 


taaagattcg 


aaagaagatt 


atcagat tt t 


gcataataaa 


420 


cgcttggagt 


atgtatcat t 


taatgatgaa 


ct taaaagtc 


tcgaaacagg 


gcaaccattg 


480 


tattgttttc 


aagatttcca 


aaaaaaagtc 


catggtcctc 


cggctctatc 


tgaaaaacct 


540 


ggaaaatgta 


tattaaaaga 


taaaaccaat 


gcccacgtaa 


acaaaatacc 


acaaga t gag 


600 


gtgaattact 


cat tgccgca 


aaaaaa tat c 


accatct t tt 


caaaggaatt 


aaaagaaaac 


660 


gaatttgaat 


ccatcaacga 


gggegaaact 


gaagaagaaa 


aggctaaaac 


atcaaatgtt 


720 


tgtgtttgta 


t tccttgtaa 


aagtgctgaa 


cagataactg 


acct taaagg 


acaagcaacc 


780 


ggagacagct 


ccccatgtga 


t tttgaagaa 


tctcaaccaa 


ggattaatgg 


acgtgaaaaa 


840 


ctaagacgat 


cagtcaaagt 


gataaactat 


gcaataccca 


gt ttgegaac 


taaactacga 


900 


cgagact ttg 


act taccatc 


tgatagaaaa 


cgcaaacgac 


atcccagagg 


caaagcataa 


960 



<210> 2 

<211> 319 

<212> PRT 

<213> yeast 

<400> 2 

Met Asn Phe Gin Phe lie Asn Ser Asn lie Asn Asn Glu Asp Lys Leu 
15 10 15 



Pro Met Glu Ser Leu Lys Lys Lys Phe Leu Lys Gin Asn Arg Glu lie 
20 25 30 



He Lys He Asn Thr Gin Leu Ser He Lys He Arg Glu Ser Glu Asn 
35 40 45 



Glu He Gin Asp Leu He Gin Glu Asn Phe Thr Leu Lys Ser Tyr Leu 
50 55 60 



Val Lys Leu Glu Ala Arg Phe Arg Asn Gin Ser Gin Thr Glu Asp Leu 
65 70 75 ^ 80 



Leu Lys Asn Phe Phe Pro Glu He Gin Thr He His Lys Lys lie Ser 
8 5 90 J ' 95 



Gin Val Gin Ser Leu Leu Lys He He Glu Lys Lys Cys Ser Ser Asp 
100 105 110 



Phe Leu Glu Ala Asn Val Lys Ser Gin Phe Thr Thr Cys Glu Asn Lys 
115 120 125 



Asp Ser Lys Glu Asp Tyr Gin He Leu His Asn Lys Arg Leu Glu Tyr 
130 135 140 



Val Ser Phe Asn Asp Glu Leu Lys Ser Leu Glu Thr Gly Gin Pro Leu 
145 150 155 160 



Tyr Cys Phe Gin Asp Phe Gin Lys Lys Val His Gly Pro Pro Ala Leu 
165 170 175 



Ser Glu Lys Pro Gly Lys Cys He Leu Lys Asp Lys' Thr Asn Ala His 
180 185 190 



Val Asn Lys He Pro Gin Asp Glu Val Asn Tyr Ser Leu Pro Gin Lys 
195 200 205 



Asn He Thr He Phe Ser Lys Glu Leu Lys Glu Asn Glu Phe Glu Ser 
210 215 220 



He Asn Glu Gly Glu Thr Glu Glu Glu Lys Ala Lys Thr Ser Asn Val 
225 230 235 240 



Cys Val Cys He Pro Cys Lys Ser Ala Glu Gin He Thr Asp Leu Lys 
245 250 255 



Gly Gin Ala Thr Gly Asp Ser Ser Pro Cys Asp Phe Glu Glu Ser Gin 
260 265 270 



Pro Arg He Asn Gly Arg Glu Lys Leu Arg Arg Ser Val Lys Val He 
275 280 285 



Asn Tyr Ala He Pro Ser Leu Arg Thr Lys Leu Arg Arg Asp Phe Asp 
290 295 300 



Leu Pro Ser Asp Arg Lys Arg Lys Arg His Pro Arg Gly Lys Ala 



305 


310 


315 








<210> 3 
<211> 1944 
<212> DNA 
<213> yeast 












<400> 3 
atgtcgaaag 


catctctttc 


cccgaacgta 


gaagact tga 


aaaaaaagca 


aattcgacag 


60 


tataaggaaa 


t tatacgaat 


aagcaaggca 


caatcaatta 


gaattaaaga 


attgeagtta 


120 


gaaaatgaac 


ggt tgctttc 


ggaaaa tatc 


gat t tgagga 


etacagegat 


aaact tggaa 


180 


gagcaactcg 


aaaccgtgca 


aaacgaaaac 


gaagaaaaca 


aaacaaagtt 


agetgeatta 


240 


cttaatcgat 


ttcatgaaga 


aacagataat 


tttttatcaa 


aattaagtct 


t tgtcagcaa 


300 


gaaatacaag 


acacct tcaa 


accagtggag 


gctaacttag 


cttacgatgt 


egataeggat 


360 


tctgaagacc 


t tgacgagga 


ateegtegtg 


aaagataccg 


aagaaataat 


tgagcaagct 


420 


cagcatgatg 


tt tccttacg 


aaatt taagt 


ggaatagagg 


atgaaaatat 


aattgatgac 


480 


ggagaaactg 


eta taaatga 


acaaaaaaaa 


agagaagcta 


atgttttttc 


cgacacgcaa 


540 


tcagcacctc 


agctaaaatc 


cggcaaagcc 


ctcccagctg 


at tt tgaaaa 


tccttacaat 


600 


ctatccaat t 


cgaaacctgt 


aaataataat 


aatgaagata 


gagttgaagc 


ggttact tct 


660 



gaaaataaat 


ctatcgat tc 


tgctcctcag 


gaaaaaaa tc 


a tgaatacga 


aa t eg 1 1 ag t 


720 


ccaaaatcat 


tatccaacaa 


aattaataat 


caagcagc t g 


cacaaagaag 


c* ci c^ v_- \y ci c* y c* c* 


78 0 


gataatgcaa 


atggagttgc 


t caagaagaa 


aa tgagggt t 


cacaagaagc 


tratfttraf 

v- * — ' Ci C L, I— C V CI C 


8 4 0 


agcagaatac 


aatctgatac 


ag taat acaa 


agtacaccca 


etaaaeggaa 






gacattcaaa 


ataaacaaa t 


t aat ct ggct 


tetgeagcta 


ccaatattar 

' V— ' CI C4 C y C C CI 


vj l, c, a c. y l. a 


q £ n 


tcggaqaccq 


a tagtcgccc 


caatcgcgca 


aactctttaa 

c* ca ' v — c c y y 


<r1" t"r , t~rrr~'t'rTt~ 
u u l. y ^ u. u c. 


f — ' /- — -f— "J— /• — f— +— f- j^-r 




caa tcttcaa 


a taaaagt aa 


ccgaaatggg 


CI C V— C-4 C Ci I— C C 


uoy a i_<^i_ udd 


f-f--f--5-a- 1 +--j / ^»/-->. 

L L. LaadLayL 


iUoU 


tccata teg t 


tgaagt t tgc 


gectgaagat 


uv_k_ y L-u c. ci 


p t" f p^t" f s^r- 
a l LL.d L LaaL 


L, UC-aC-cicigciy 


i i a n 

i 1 4 U 


aatqt tqqqc 


ctcaggt t ac 


gacgacttct 


\— c y > — aaa c. ci 


L. y ctl_- L. y L, LLJL. 


cgaatCLCCu 


1 O A A 


cgtacagaca 


ctccaaggga 


aataaacggg 


c oay Lay l. 




LaaLygyaac 


i o c a 


gaaaaa 1 1 1 1 


ctgtagaaa t 


aatgaatgac 


c^ Luu^aaau 


c L y y dL. Ly aa 




1 OOA 

1 j^U 


1 1 1 accgacg 


aagagcggga 


aattttaaca 


i— v_ i_ i_ c ^ y ci a 


a. <_ ^ ^ LLULa L. 


y ct y ct Ly LCa 


i t q n 
1 joU 


agtgaacctc 


ca tct tcaaa 


t gga 1 1 1 tea 


ataarcratr 

C4 C C* ^ V_, V^. CI V— C^ 


^.v^. a a c. a a c. 




1 A A C\ 
1 4 4 U 


ccgcca t cgc 


t acaaggaa t 


attgaatget 


n Pi Fi n Pi \~ en p\ r* 

y aay a i. ^y 


^ c, Lauy aaa L, 


i_ y a y l, e-y LCd 


1 DUU 


cgtagctcct 


t tgc t accaa 


cqa t acqqqc 


tcctataata 


^ 1 1" t nn^ pi r t 

c* l l uy u a a ^ — c 


V_v_-L.y L. *^ CI L. L. 


1 D D W 


gtaacgaat t 


tgaaa tcccc 


taatgagaac 


aatcotatna 

^ C* C ^-r 1^ 1J 


v^y aaaa^ c. *^ a 


y LL-y uyddyd 


1 con 


gaaacaaaag 


tgaaaaggcg 


aagaaaagct 


eggattcaag 


aaacttctga 


agaaagt aca 


1680 


gtagtcaatg 


agecaaatga 


aaaacctgat 


ggaaggagee 


gaagggaacg 


gaaaaaggt t 


1740 


aattacgett 


t gectggat t 


aaggacgaaa 


t taagacgga 


atttcgattt 


acct tcagat 


1800 


catgtaaaag 


ctaaaaaaac 


gagaegtget 


cctaagaact 


ctgagaatga 


ttcagctacc 


1860 


aaaacagaaa 


ccgcaaacat 


t act tctgaa 


gcacccacta 


cttcagaagt 


aacccttgaa 


1920 


aactccgaaa 


cccttaattt 


gtaa 








1944 



<210> 4 

<211> 647 

<212> PRT 

<213> yeast 

<400> 4 



Met Ser Lys Ala Ser Leu Ser Pro Asn Val Glu Asp Leu Lys Lys Lys 
1 5 10 ^ 15 



Gin He Arg Gin Tyr Lys Glu He He Arg He Ser Lys Ala Gin Ser 
20 25 30 



He Arg He Lys Glu Leu Gin Leu Glu Asn Glu Arg Leu Leu Ser Glu 
35 40 45 



Asn He Asp Leu Arg Thr Thr Ala He Asn Leu Glu Glu Gin Leu Glu 
50 55 60 



Thr Val Gin Asn Glu Asn Glu Glu Asn Lys Thr Lys Leu Ala Ala Leu 
65 70 75 80 



Leu Asn Arg Phe His Glu Glu Thr Asp Asn Phe Leu Ser Lys Leu Ser 
85 90 95 



Leu Cys Gin Gin Glu He Gin Asp Thr Phe Lys Pro Val Glu Ala Asn 
100 105 110 



Leu Ala Tyr Asp Val Asp Thr Asp Ser Glu Asp Leu Asp Glu Glu Ser 
115 120 125 



Val Val Lys Asp Thr Glu Glu He He Glu Gin Ala Gin His Asp Val 
130 135 140 



Ser Leu Arg Asn Leu Ser Gly He Glu Asp Glu Asn He He Asp Asp 

145 150 155 160 

Gly Glu Thr Ala He Asn Glu Gin Lys Lys Arg Glu Ala Asn Val Phe 

165 170 175 



Ser Asp Thr Gin Ser Ala Pro Gin Leu Lys Ser Gly Lys Ala Leu Pro 
180 185 " 190 



Ala Asp Phe Glu Asn Pro Tyr Asn Leu Ser Asn Ser Lys Pro Val Asn 
195 200 205 



Asn Asn Asn Glu Asp Arg Val Glu Ala Val Thr Ser Glu Asn Lys Ser 
210 215 220 



He Asp Ser Ala Pro Gin Glu Lys Asn His Glu Tyr Glu He Val Ser 
225 230 235 ^ 240 



Pro Lys Ser Leu Ser Asn Lys lie Asn Asn Gin Ala Ala Ala Gin Arg 



245 250 255 



Arg Thr Glu Glu Asp Asn Ala Asn Gly Val Ala Gin Glu Glu Asn Glu 
260 265 270 



Gly Ser Gin Glu Ala His Phe His Ser Arg He Gin Ser Asp Thr Val 
275 280 285 



He Gin Ser Thr Pro Thr Lys Arg Lys Trp Asp Val Asp He Gin Asn 
290 295 300 



Lys Gin He Asn Leu Ala Ser Ala Ala Thr Asn Val Thr Gly Tyr Val 
305 310 315 320 



Ser Glu Thr Asp Ser Arg Pro Asn Arg Ala Asn Ser Leu Asp Ser Ala 
325 330 " 335 



Val Leu Leu Val Gin Ser Ser Asn Lys Ser Asn Arg Asn Gly His His 
340 345 350 



He Ser Asp Pro Asn Leu Asn Ser Ser He Ser Leu Lys Phe Ala Pro 
355 360 365 



Glu Asp Thr Ala His Asn Ser Leu Thr Ser Gin Glu Asn Val Gly Pro 
370 375 380 



Gin Val Thr Thr Thr Ser Leu Ser Asn Met Thr Val Ala Glu Ser Pro 
385 390 395 400 



Arg Thr Asp Thr Pro Arg Glu He Asn Gly Leu Val Asp Ser Ser Val 
405 410 415 



Thr Asn Gly Asn Glu Lys Phe Ser Val Glu He Met Asn Asp Ser Asn 
420 425 430 



Lys He Gly Leu Asn Pro Lys Ser Phe Thr Asp Glu Glu Arg Glu He 
435 440 445 



Leu Thr Leu Phe Arg Asn Pro Pro Met Arg Leu Ser Ser Glu Pro Pro 
450 455 460 



Ser Ser Asn Gly Phe Ser lie Ala His Pro Asn Asn Ser Pro Leu Arg 
465 470 475 480 



Pro Pro Ser Leu Gin Gly lie Leu Asn Ala Glu Asp Arg Pro Tyr Glu 
485 490 ^ 495 



He Glu Pro Ser Arg Ser Ser Phe Ala Thr Asn Asp Thr Gly Ser Tyr 
500 505 510 



Asn Asn Leu Glu Leu Leu Ser Ser Val Thr Asn Leu Lys Ser Pro Asn 
515 520 525 



Glu Asn Asp Arg Val Thr Lys Thr Gin Ser Arg Arg Glu Thr Lys Val 
530 535 540 



Lys Arg Arg Arg Lys Ala Arg He Gin Glu Thr Ser Glu Glu Ser Thr 
545 550 555 560 



Val Val Asn Glu Pro Asn Glu Lys Pro Asp Gly Arg Ser Arg Arg Glu 
565 570 575 



Arg Lys Lys Val Asn Tyr Ala Leu Pro Gly Leu Arg Thr Lys Leu Arg 
580 585 590 



Arg Asn Phe Asp Leu Pro Ser Asp His Val Lys Ala Lys Lys Thr Arg 
595 600 605 



Arg Ala Pro Lys Asn Ser Glu Asn Asp Ser Ala Thr Lys Thr Glu Thr 
610 615 620 



Ala Asn He Thr Ser Glu Ala Pro Thr Thr Ser Glu Val Thr Leu Glu 
625 630 635 640 



Asn Ser Glu Thr Leu Asn Leu 
645 



<210> 5 

<211> 1773 

<212> DNA 

<213> yeast 

<400> 5 

atgccgaaga gaaaaattgc tcctaacaag gaaagcagca ggcgtacggt ctcccacgat 60 

gatttaaccc cacaaataca agaatttcaa aacctaatgg atctcgaatc gcaaaaagtg 120 

gaaaacatca gacagtcgta ttcgaggcaa aactccctgc tggccaagga taactccata 180 



1 1 aaaaa 1 t a 


aagt taatag 


cttggaaaaa 


aaaataaorr 

ci o* ci o* ci a v-j v v_. 


ay i^, l y y LaL.d 


ana a a a /-<r /-r 

dyddddty Ly 


o a n 


act c t acga t 


ctaaaacctc 


tataagcgaa 




y yy dauy y l l 


aanf a a t" ^ a a 
ddy LddLL.da 




ctacaagtca 




tat tat t raa 

l a l i_ a l. i_ ^ a a 


dyd l l Lydty 


dddL LLL LLa 


tatgt ttgag 


J b U 


aacgtacgta 


aaaacgaaaa 


t t" tnrrr^nf 

L L L VJ ^* V Q u L 


t~ <tt or - * i - t" aa aa 
LLydyt L Ldd 


y ddtdd L y LL 


gaagagaacg 


4 z U 


avj i— i_ ^ v., a y y <_ 


uddy dLLa i_ y 


tLLdL L y LLd 


LtdLLLdtdt 


actcaaaaag 


1 1 acact agg 


/on 

4 8 0 




atyayad Laa 


tLLy LLyLd L 


yddLCddytt 


ttaacaagga 


cga t gg t cca 


54 0 


y d l l- l l y a y l 


l. LaayyLLdd 


dddddyyddy 


dy l LCLdyyC 


ggcaatctat 


gt 1 1 g ta tec 


600 


a L-y d y L L Lay 


ddCCLyddyd 


cgaaaccggt 


gaaaacgaac 


cca t ga tgga 


aaat t cc tc t 


660 


y l a y ct y y l d L» 


Lyy Lay act ll 


dtdtydy LLL 


gcgcaagugg 


aggaaacaat 


aga tgect ta 


720 


aaUL-L Ly day 


dyyddda Lay 


cgattctgtc 


agtaat 1 1 ta 


ccaa t tcaat 


tat agaa t ac 


780 




aggagaatcc 


gacagaaccc 


gagca t tea t 


c ttc taaact 


agaaa ta t tc 


84 0 


da Ly auay La 


CadaLaLyCL 


aagtacagtg 


ccgtcaaatc 


etc t gecg 1 1 


gect t tacca 


900 


r% n t~* t* ri 


LddCLLLdCC 


LdCtdCCdCC 


agega t gc 1 1 


caaegg t ct a 


tcct t ca t ca 


960 


ay <_ L-L^L L L. L d 


LLddLLLLLd 


LLUdddydCt 


aaaattaagc 


a 1 1 cca t gaa 


gccgcct agg 


1020 


a cayaav_ i_ya 


aydddddyy l 


LdLLydCydd 


yLCdLyCCCy 


t aag t aaca t 


gagcagcaac 


1080 


q ^ v — ^ a ci a o ci i_ 


rat- f t"^rTJ^rT 


a apt" anA^na 
a a v_ L ay a a y a 


ct L- LLy Lyy id 


ddyoiy Laya 


1 1 acact 1 1 g 


114 0 


ccttctttaa 


yuykyUcioad v_ 


yayydyyL-L- l 


LL-aydddddL- 


l LyiyydLyo 


tactactgtg 


IzUU 


attgatatac 


a^nat"^^a^fl 


ct ct t~ t~ f ppa an 
yy i_ i_ »_ <w v a a y 


dyddd LL.yyy 


dddL L LtdLd 


taaaaggaaa 


i o c n 


aatttatccc 


^^riAt"t"r'pi^t" 

aay a <_ v_ u a a v_ 


dULL.y duydd 


Lty tdd l l y d 


ydyddy icy l 


cgtctcaaag 


1 JZU 


gat t a t ggaa 


ctccaaaagg 


^ a a a a a a a v_j 


yaaya i_ y a a a 


LdLduy dy y d 


LaCCyCCCdL 


i ion 


c taa t gacca 


cttccaacaa 


caacagcaac 


Ol ^ Ci CI Ci CI 


a a a a op a apt- 

dddddaddLL 


adL LdytddL 


l a a n 

1 H H U 


aatagcccta 


aaaaatcgtc 


gcctttactt 


gacattacaa 


ataaategga 


gaataagaaa 


1500 


aagtcaacaa 


gaactaaaaa 


attgttcaaa 


aatgcaattg 


tcaa taa tt t 


atctgatgaa 


1560 


aattctacta 


cgcgaccctc 


caagtcgtca 


aagggaacca 


gtaataa taa 


caacaat tac 


1620 


aacaatttcg 


acaataacaa 


ttcaaacatt 


aataatgtta 


ataataaatc 


tgttagct tt 


1680 


agactaaatg 


aagatgat tt 


agcagtattt 


gatttatttg 


gaaatggtaa 


ggcagtgaaa 


1740 


catcaaccaa 


aaacatatcg 


caccaaaaaa 


tga 






1773 



<210> 6 



<211> 590 
<212> PRT 
<213> yeast 

<400> 6 

Met Pro Lys Arg Lys He Ala Pro Asn Lys Glu Ser Ser Arg Arg Thr 
1 5 10 15 



Val Ser His Asp Asp Leu Thr Pro Gin He Gin Glu Phe Gin Asn Leu 
20 25 30 



Met Asp Leu Glu Ser Gin Lys Val Glu Asn He Arg Gin Ser Tyr Ser 
35 4 0 4 5 



Arg Gin Asn Ser Leu Leu Ala Lys Asp Asn Ser He Leu Lys lie Lys 
50 55 60 



Val Asn Ser Leu Glu Lys Lys He Ser Gin Leu Val Gin Glu Asn Val 

65 70 75 80 

Thr Leu Arg Ser Lys Thr Ser He Ser Glu Ala He Tyr Arg Glu Arg 
8 5 90 9 5 



Leu Ser Asn Gin Leu Gin Val He Glu Asn Gly lie lie Gin Arg Phe 
100 105 110 



Asp Glu lie Phe Tyr Met Phe Glu Asn Val Arg Lys Asn Glu Asn Leu 
115 120 125 



Pro Ser Ser Ser Leu Arg Thr Met Leu Lys Arg Thr Ser Ser Arg Ser 
130 135 140 



Arg Ser Cys Ser Leu Ser Ser Pro Thr Tyr Ser Lys Ser Tyr Thr Arg 
145 150 155 " 160 



Leu Ser Asn His Glu Asn Asn Leu Ser His Glu Ser Ser Phe Asn Lys 
165 170 175 



Asp Asp Gly Pro Asp Leu Glu Pro Lys Ala Lys Lys Arg Lys Ser Ser 
180 185 190 



Arg Arg Gin Ser Met Phe Val Ser Thr Ser Leu Glu Pro Glu Asp Glu 
195 200 205 



Thr Gly Glu Asn Glu Pro Met Met Glu Asn Ser Ser Val Glu Val Pro 
210 215 220 



Ala Glu Ser His Glu Ser Ala Gin Val Glu Glu Thr He Asp Ala Leu 
225 230 235 240 



Asn Pro Glu Glu Glu Asn Ser Asp Ser Val Ser Asn Phe Thr Asn Ser 
245 250 255 



He He Glu Tyr Ser He Pro Glu Glu Asn Pro Thr Glu Pro Glu His 
260 265 270 



Ser Ser Ser Lys Leu Glu He Phe Asn Asp Ser Thr Asn Met Leu Ser 
275 280 285 



Thr Val Pro Ser Asn Pro Leu Pro Leu Pro Leu Pro Gly Pro Ser Ala 
290 295 300 



Thr Leu Pro Thr Thr Thr Ser Asp Ala Ser Thr Val Tyr Pro Ser Ser 
305 310 315 ^ 320 



Ser Ser Ser Thr Asn Ser His Pro Lys Thr Lys He Lys His Ser Met 
325 330 335 



Lys Pro Pro Arg lie Glu Leu Lys Lys Lys Val lie Asp Glu Val Met 
340 345 * 350 



Pro Val Ser Asn Met Ser Ser Asn Ser Glu lie Ser Phe Thr Arg Thr 
355 360 365 



Arg Arg Thr Arg Gly Lys Ala Val Asp Tyr Thr Leu Pro Ser Leu Arg 
370 375 380 



Ala Lys Met Arg Arg Pro Ser Glu Lys Leu Val Asp Ala Thr Thr Val 
385 390 395 400 



He Asp lie His Asp Leu Gin Val Ser Lys Arg Asn Arg Glu Thr Ser 
405 410 415 



His Lys Arg Lys Ser Leu Ser Gin Asp Ser lie Pro Asp Glu Pro Gin 
420 425 " 430 



1 1 



Leu Arg Glu Val Val Val Ser Lys Asp Tyr Gly Thr Pro Lys Gly Lys 
4 35 440 44 5 



Lys Thr Glu Asp Glu lie His Glu Asp Thr Ala His Leu Met Thr Thr 
450 455 460 



Ser Asn Asn Asn Ser Asn Asn Lys Asn Glu Lys Lys Leu Thr Ser Asn 
465 470 475 480 



Asn Ser Pro Lys Lys Ser Ser Pro Leu Leu Asp lie Thr Asn Lys Ser 
485 490 495 



Glu Asn Lys Lys Lys Ser Thr Arg Thr Lys Lys Leu Phe Lys Asn Ala 
500 505 510 



He Val Asn Asn Leu Ser Asp Glu Asn Ser Thr Thr Arg Pro Ser Lys 
515 520 525 



Ser Ser Lys Gly Thr Ser Asn Asn Asn Asn Asn Tyr Asn Asn Phe Asp 
530 535 540 



Asn Asn Asn Ser Asn He Asn Asn Val Asn Asn Lys Ser Val Ser Phe 
545 550 555 560 



Arg Leu Asn Glu Asp Asp Leu Ala Val Phe Asp Leu Phe Gly Asn Gly 
565 570 575 



Lys Ala Val Lys His Gin Pro Lys Thr Tyr Arg Thr Lys Lys 
580 585 590 



<210> 7 

<211> 2325 

<212> DNA 

<213> Neurospora crassa 

<400> 7 



atggcccgcc 


tcaacgaaca 


agecatgteg 


tctgtcgcgt 


tgtcaacaga 


caatctcgag 


60 


ctcctgcgta 


ggaagttcct 


cagacaaaac 


agagatattg 


ctcgagtcaa 


t tccacacag 


120 


tcactccgta 


tccgtgggt t 


ggagaa tgaa 


tgcgctcgtt 


tgctgtcgga 


aaacctcgaa 


180 


ctccgtggtc 


aggtcttgcg 


cctcgaaaag 


gagctccaag 


acaacgctgc 


gcgaagggtg 


240 


gccgatcatg 


cgctcgaggt 


caaggecaag 


atggagacgc 


agttggcgga 


actcagttcg 


300 


ctgctggcaa 


get tagggga 


gccgccctcg 


aagcggcgcc 


tttcagaaga 


gaggegatae 


360 



gcgcagcctc gaccgagcgt tcaccggagc cctcccttac gaagagcacg ccaggaggcc 420 

gaccaggaac tactggctga gcaggaagga aggctaccgc cgatatacga gaacaagacg 480 

tatgcgcgag ccacaatgaa cagtgaagaa atcctggcgc tgtgcatgca ggcagacgat 540 

tcgaatgact cgccagatat cggaccgccg ccagtatcta ggtttgtcga ggatgatatg 600 

gtcatacctt gttcaccatc gccaaacaag aacgccgagg ctgaagaaac ggaaactacc 660 

gagcaagtgg aagagagccc tagggctctt caagtaccgc cgtcattatc gccgcctaaa 720 

ctggactacg acaggagacc aaacatgatc ctattcagcc cacccaaaga atcgagagtg 780 

gcagaaccct ccaaaatgtt cagtccccct ccgatggaac caccgaaaca gtccacatcg 840 

gctgtaccga gtgagacaat acgagcaggc ctcaagcgaa agttgaacgg cgacaaccaa 900 

aacgaaccca acaaggcaac caagcttcaa caaggaaagg agaatggcaa tgagactggg 960 

atcaagaaag gactctctgc ccgcgacccg cacaagagga aaagcatcaa agagaccgca 1020 

acgaaaccga gagccccgct gtcagcaaag agcacgaacg agcacattgt ctctccgaag 1080 

aagccggcga agccccacca agtggccgac gattttaagc cggtgaaggt gcacaaggcg 1140 

tcaaagggta aagagaaagt cgacctgccc gctccggaca agaagtcagc agtagaagaa 1200 

acgcaaggaa attctacgtc ggcattcacg aaagtcgaga tcctcccgcc ggctctggaa 1260 

cctactcctg aagttgcaga gattcctgaa accgatattc tgatcacacc tggaacacca 1320 

gagcgcgcct ctgaaagcac tgttgtgacc cacgataccc cgccgccagc ccacatttca 1380 

tccaatggag agacgtcgcg gcctagcagg cgtgctagag cggctatcag ctatacagag 1440 

cccaatctgc gcgacaagat gcgacgaccg accaaagagc tctttgatgc cgtttctggg 1500 

gagggcaagt tcctacacag gccgacatcg caacagcaac agcagcaacg caagggcgac 1560 

gagtcagcac cgacgtcagt tagcaaggtc aaggtcgagc catcgccggc ggtggatata 1620 

agtagtctga ccagcagtgc gctgtttgaa aaagagaagg agaaggaacc acagccggat 1680 

gaaggaatat tatctccaaa cggcatcctc ccaagctcag tagacctggg aaggagaaga 1740 

cgcgcctcat ccttctctac tgcagcccct gcaatgacaa ttccttcggt ccaagaacaa 1800 

tcaactctaa acctcccagc cgcggacgag accgatgaaa acgccgcggt cgaggctcag 1860 

attcagaagg agctgagtaa tagtattaca acacggccca ggggtggaaa ggggaggcaa 1920 

tcaatgagcc gttccgtacc cacgatccca acagaaaatt acgagcacga ggacgcacaa 1980 

ctctcgacga actcagcctc ggtggatctt tacgactttg ctagttgtgc gtctccggat 2040 



agcgcagcac cccagctaga agcgactacc ggcgatgttc 


ctgttaataa 


gaaggcaccc 


2100 


aaaggttcaa gaagagcgtc ctcagctgct tcgaccgaga 


caacagcaac 


agcatccgca 


2160 


aagccaagat cttcccgaaa aagggcttcg atgctggtgc 


cgaagaaaag 


cttgtgggct 


2220 


gaagagttag cgcaggagga agaggatgag gaagatgtcg 


gcaatgacag 


tggcgggtcc 


2280 


ttgtccaagg ggagggcctc gaggaggaga agcatgatgc 


tttga 








2325 


<210> 8 














<211> 7 74 














<212> PRT 














<213> Neurospora crassa 














<400> 8 














Met Ala Arg Leu Asn Glu Gin Ala Met Ser 
1 5 10 


Ser 


Val Ala 


Leu 


Ser 
1 5 


Thr 




Asp Asn Leu Glu Leu Leu Arg Arg Lys Phe 

20 25 


Leu 


Arg Gin 


Asn 
30 


Arg 


Asp 




He Ala Arg Val Asn Ser Thr Gin Ser Leu 
35 40 


Arg 


He Arg 
45 


Gly 


Leu 


Glu 




Asn Glu Cys Ala Arg Leu Leu Ser Glu Asn 
50 55 


Leu 


Glu Leu 
60 


Arg 


Gly 


Gin 




Val Leu Arg Leu Glu Lys Glu Leu Gin Asp 
65 70 


Asn 
75 


Ala Ala 


Arg 


Arg 


Val 
80 




Ala Asp His Ala Leu Glu Val Lys Ala Lys 
85 90 


Met 


biu inr 


Gl n 


Leu 
95 


Ala 




Glu Leu Ser Ser Leu Leu Ala Ser Leu Gly 
100 105 


Glu 


Pro Pro 


Ser 
110 


Lys 


Arg 




Arg Leu Ser Glu Glu Arg Arg Tyr Ala Gin 
115 120 


Pro 


Arg Pro 
125 


Ser 


Val 


His 




Arg Ser Pro Pro Leu Arg Arg Ala Arg Gin 
130 135 


Glu 


Ala Asp 
140 


Gin 


Glu 


Leu 




Leu Ala Glu Gin Glu Gly Arg Leu Pro Pro 
145 150 


He 
155 


Tyr Glu 


Asn 


Lys 


Thr 
160 





Tyr Ala Arg Ala Thr Met Asn Ser Glu Glu lie Leu Ala Leu Cys Met 
165 170 175 



Gin Ala Asp Asp Ser Asn Asp Ser Pro Asp lie Gly Pro Pro Pro Val 
180 185 190 



Ser Arg Phe Val Glu Asp Asp Met Val He Pro Cys Ser Pro Ser Pro 
195 200 205 



Asn Lys Asn Ala Glu Ala Glu Glu Thr Glu Thr Thr Glu Gin Val Glu 
210 215 220 



Glu Ser Pro Arg Ala Leu Gin Val Pro Pro Ser Leu Ser Pro Pro Lys 
225 230 235 240 



Leu Asp Tyr Asp Arg Arg Pro Asn Met He Leu Phe Ser Pro Pro Lys 
245 250 255 



Glu Ser Arg Val Ala Glu Pro Ser Lys Met Phe Ser Pro Pro Pro Met 
260 265 270 



Glu Pro Pro Lys Gin Ser Thr Ser Ala Val Pro Ser Glu Thr He Arg 
275 280 285 



Ala Gly Leu Lys Arg Lys Leu Asn Gly Asp Asn Gin Asn Glu Pro Asn 
290 295 300 



Lys Ala Thr Lys Leu Gin Gin Gly Lys Glu Asn Gly Asn Glu Thr Gly 
305 310 315 320 



He Lys Lys Gly Leu Ser Ala Arg Asp Pro His Lys Arg Lys Ser He 
325 330 ' 335 



Lys Glu Thr Ala Thr Lys Pro Arg Ala Pro Leu Ser Ala Lys Ser Thr 
340 345 350 



Asn Glu His He Val Ser Pro Lys Lys Pro Ala Lys Pro His Gin Val 
355 360 365 



Ala Asp Asp Phe Lys Pro Val Lys Val His Lys Ala Ser Lys Gly Lys 
370 375 380 



Glu Lys Val Asp Leu Pro Ala Pro Asp Lys Lys Ser Ala Val Glu Glu 
385 390 395 400 



Thr Gin Gly Asn Ser Thr Ser Ala Phe Thr Lys Val Glu lie Leu Pro 
405 410 415 



Pro Ala Leu Glu Pro Thr Pro Glu Val Ala Glu lie Pro Glu Thr Asp 
420 425 430 



He Leu He Thr Pro Gly Thr Pro Glu Arg Ala Ser Glu Ser Thr Val 
435 440 445 



Val Thr His Asp Thr Pro Pro Pro Ala His He Ser Ser Asn Gly Glu 
450 455 460 



Thr Ser Arg Pro Ser Arg Arg Ala Arg Ala Ala He Ser Tyr Thr Glu 
465 470 475 480 



Pro Asn Leu Arg Asp Lys Met Arg Arg Pro Thr Lys Glu Leu Phe Asp 

485 490 * 495 

Ala Val Ser Gly Glu Gly Lys Phe Leu His Arg Pro Thr Ser Gin Gin 

500 505 510 



Gin Gin Gin Gin Arg Lys Gly Asp Glu Ser Ala Pro Thr Ser Val Ser 
515 520 525 



Lys Val Lys Val Glu Pro Ser Pro Ala Val Asp He Ser Ser Leu Thr 
530 535 540 



Ser Ser Ala Leu Phe Glu Lys Glu Lys Glu Lys Glu Pro Gin Pro Asp 
545 550 555 560 



Glu Gly He Leu Ser Pro Asn Gly He Leu Pro Ser Ser Val Asp Leu 
565 570 575 



Gly Arg Arg Arg Arg Ala Ser Ser Phe Ser Thr Ala Ala Pro Ala Met 
580 585 590 



Thr He Pro Ser Val Gin Glu Gin Ser Thr Leu Asn Leu Pro Ala Ala 
595 600 605 



Asp Glu Thr Asp Glu Asn Ala Ala Val Glu Ala Gin He Gin Lys Glu 
610 615 620 



Leu Ser Asn Ser He Thr Thr Arg Pro Arg Gly Gly Lys Gly Arg Gin 
625 630 635 ' * 64 0 



Ser Met Ser Arg Ser Val Pro Thr He Pro Thr Glu Asn Tyr Glu His 
645 650 655 



Glu Asp Ala Gin Leu Ser Thr Asn Ser Ala Ser Val Asp Leu Tyr Asp 
660 665 670 



Phe Ala Ser Cys Ala Ser Pro Asp Ser Ala Ala Pro Gin Leu Glu Ala 
675 680 685 



Thr Thr Gly Asp Val Pro Val Asn Lys Lys Ala Pro Lys Gly Ser Arg 
690 695 700 



Arg Ala Ser Ser Ala Ala Ser Thr Glu Thr Thr Ala Thr Ala Ser Ala 
705 710 715 720 



Lys Pro Arg Ser Ser Arg Lys Arg Ala Ser Met Leu Val Pro Lys Lys 
"725 730 735 



Ser Leu Trp Ala Glu Glu Leu Ala Gin Glu Glu Glu Asp Glu Glu Asp 
740 745 750 



Val Gly Asn Asp Ser Gly Gly Ser Leu Ser Lys Gly Arg Ala Ser Arg 
7 55 7 60 ^ 7 65 



Arg Arg Ser Met Met Leu 
770 



<210> 9 

<211> 1671 

<212> DNA 

<213> Arabidopsis thaliana 



<400> 9 



at ggt t cgag 


cgacggt tc t 


aaatatcaat 


\-j a l vuv^y 


y Ly ddyy Ly l 


yLy LdCLddC 


o U 


aaagctaaag 


tA >^ t* ^ C4 CI C-l C* I* 


l l > — l y y u a 


L LLLy a l,LJd 


dL-dLj LL]L.aLd 


aagacgaaag 


ion 


ttoaaaaata 

*— ^ ^ ^3 ^3 ^3 \3 


t tac taat 1 1 


y ^ ci y a a t_ a y 


a a y a d LL Lad 


Lydd LCdgyy 


agcgaagcat 


xoU 


cagcaacaag 


rf ^5 f At" t~ «=t ^ t 


v_» l i_ l l l a a a 


yaaadLyL L y 


adddlCLLCd 


aaaggcactg 


4 U 


Cl y a a a l_ L- L l_ 


L Ly adadLd^ 


dddLjuLydiy 


dddy LCyCCd 


t ggagagaga 


tggaa tcaaa 


300 


aat"ar5t*pt"n^ 

\j V- ^-A a I— v_J CI 


ay aaaL L. Lay 


ydLLyddLL L 


cdgddyy llc 


aagaacagaa 


1 1 tgctact t 


3 60 


yL/ULayy l L d 


aL.aLLLy La L 


CLLggcgcLg 


aaggt act t c 


agcacgaac t 


tggt tgcaag 


420 


da LljLjy L LalJ 


LLa Lyy LLdy 


yaaaa Lgcty 


c tt aaggctc 


aagcaaa t gc 


ttgtggtggg 


4 80 


L Ly taddct 


L.L L L LtdyLL 


aaatgatgca 


gatcatgagc 


a tgc t tccgg 


gagctccaac 


54 0 




tgcaaagaaa 


tgagaaagcc 


aacag t aaaa 


ggagagt t tc 


tggaaggaag 


600 


d d LLLtyCCd 


attccgaggt 


at t aga tat a 


at tggcaga t 


cgggagagac 


atgtcagatg 


660 


gaagacaaca 


t tgacaacaa 


gaagttggtc 


tctgatagtg 


acaa tgatgc 


tgaaaaccat 


720 


ataaatgaca 


atgtccaaag 


caaaagatat 


tgtgcaggaa 


gacagagtag 


cagttctaag 


780 


actcgagaag 


ccagccaaac 


agaaacct tg 


caaaaggtgg 


ttgacgccaa 


agaaat taag 


840 


ggggatgcaa 


ggttttcttt 


gacaaagca t 


tctgactggt 


taaaatctca 


agaacctgag 


900 


ccatctgaaa 


gcctatacga 


gtcaaggttc 


cct t tgagaa 


ggcg t tctgc 


ccggttaaaa 


960 


tctcaagaac 


ctgagccatc 


tgaaagct tc 


catgactcaa 


tagagacaac 


caagaggagg 


1020 


aggtcggcaa 


Luayy i_ > — • l_ y ^ 


LdLy L L L d d L 


d LLLddydyL 


tgggcgttat 


tcaaaac t tg 


i r\ o n 


aacgg 1 1 1 ac 




aycty a L Ly L L 


yL.dddyyL.Ld 


ydtgcLCLyc 


acgtgaacag 


1 14U 


t c t accggg t 


ctaaacccga 


u \j v^a y a a a 


UL.aL-d Ly aLd 


p a a a a /^r a rr a t" 
Ldddaydyd L 


aatcgggaaa 


1 <c U U 


agcagga t a t 


c 1 1 tgagaag 


acagtctgcg 


<^nrrt" i~ 1~ ;=} ^ t~ t~ 

uy y <— i- l a a l l 


LLLodyayL L 


ygycgigdC l 


1 9 £ Pi 
1 z. o U 


gaaaac t tga 


atggtccaca 


taataa tcaa 


a pfra f t" fir t~ O 
ci y a i_- i.y Ly 


Lddd Ly LLdy 


dLyLLgLgCd 


i ion 
1 J z u 


agtgaacagt 


ctatcgggtc 


taaacccgaa 


gcagtagaac 


cacatgaca t 


tgaagagaga 


1380 


atcgggaaaa 


tcagagtctc 


t tcaagaaga 


caatctgcaa 


acat tgaaac 


tccgagagcc 


1440 


atcaaagaac 


ctgcaaatcc 


gcctttgcat 


gatgacaatg 


ttgaggagtc 


tagtcagata 


1500 


tcatgttcag 


tttcaa tgga 


gcttaaaaga 


gaatcaaaga 


agaaaccaac 


aggcgacgaa 


1560 


tcagaggaaa 


tgagaaaaac 


aactgttgga 


agaccttcaa 


ggcaagctgc 


tgaaaaaatc 


1620 


aaatcgtaca 


aggaaccttc 


act taaggag 


aagatgcgag 


ggggct tctg 


a 


1671 



<210> 10 

<211> 556 

<212> PRT 

<213> Arabidopsis thaliana 

<400> 10 

Met Val Arg Ala Thr Val Leu Asn Val Gly Asp His Ala Ser Glu Gly 
1 5 10 15 



Val Arg Thr Asn Lys Ala Lys Gly Glu Lys Met Val Leu Glu Pro Pro 
20 25 30 



Met Asn Ser Ala Gin Arg Arg Lys Leu Gly Asp lie Thr Asn Leu Gin 
35 40 45 



Asn Gin Lys Asn Leu Met Asn Gin Gly Ala Lys His Gin Gin Gin Ala 
50 55 60 



lie Leu lie Ser Ser Lys Glu Asn Ala Glu Asn Leu Gin Lys Ala Leu 
65 70 75 ~ 80 



Arg Asn Ser Ser Glu Asn Thr Lys Leu Met Lys Val Val Met Glu Arg 
85 90 95 



Asp Gly lie Lys Ser Asp Leu Lys Lys Leu Arg lie Glu Phe Gin Lys 
100 105 110 



Val Gin Glu Gin Asn Leu Leu Leu Ala Gin Ala Asn Thr Arg lie Leu 
115 120 125 



Ala Leu Lys Val Leu Gin His Glu Leu Gly Cys Lys Asn Gly Leu Val 
130 135 140 



Met Ala Arg Lys Met Leu Leu Lys Ala Gin Ala Asn Ala Cys Gly Gly 
145 150 155 160 



Ala Cys Lys Thr Phe Gin Pro Asn Asp Ala Asp His Glu His Ala Ser 
165 170 175 



Gly Ser Ser Asn Ala Asn Ser Leu Gin Arg Asn Glu Lys Ala Asn Ser 
180 185 190 



Lys Arg Arg Val Ser Gly Arg Lys Asn Pro Ala Asn Ser Glu Val Leu 
195 200 205 



Asp He He Gly Arg Ser Gly Glu Thr Cys Gin Met Glu Asp Asn He 
210 215 220 



Asp Asn Lys Lys Leu Val Ser Asp Ser Asp Asn Asp Ala Glu Asn His 
225 230 235 240 



He Asn Asp Asn Val Gin Ser Lys Arg Tyr Cys Ala Gly Arg Gin Ser 
245 250 255 



Ser Ser Ser Lys Thr Arg Glu Ala Ser Gin Thr Glu Thr Leu Gin Lys 
260 265 270 



Val Val Asp Ala Lys Glu He Lys Gly Asp Ala Arg Phe Ser Leu Thr 
275 280 285 



Lys His Ser Asp Trp Leu Lys Ser Gin Glu Pro Glu Pro Ser Glu Ser 
290 295 300 



Leu Tyr Glu Ser Arg Phe Pro Leu Arg Arg Arg Ser Ala Arg Leu Lys 
305 310 315 320 



Ser Gin Glu Pro Glu Pro Ser Glu Ser Phe His Asp Ser He Glu" Thr 
325 330 335 



Thr Lys Arg Arg Arg Ser Ala He Arg Ser Ala Met Phe Asn He Gin 
340 345 350 



Glu Leu Gly Val lie Gin Asn Leu Asn Gly Leu Pro Asp Asp Gin Glu 
355 360 365 



He Ala Ala Lys Ala Arg Cys Ser Ala Arg Glu Gin Ser Thr Gly Ser 
370 375 380 



Lys Pro Glu Ala Val Glu Pro His Asp Thr Lys Glu He He Gly Lys 
385 390 395 400 



Ser Arg He Ser Leu Arg Arg Gin Ser Ala Arg Phe Asn Phe Gin Glu 
405 410 415 



Leu Gly Val Thr Glu Asn Leu Asn Gly Pro His Asp Asp Gin Thr lie 
420 425 430 



Ala Ala Asn Ala Arg Cys Cys Ala Ser Glu Gin Ser lie Gly Ser Lys 
4 35 4 40 4 45 



Pro Glu Ala Val Glu Pro His Asp He Glu Glu Arg He Gly Lys He 
4 50 4 55 4 60 



Arg Val Ser Ser Arg Arg Gin Ser Ala Asn He Glu Thr Pro Arg Ala 
465 470 475 480 

lie Lys Glu Pro Ala Asn Pro Pro Leu His Asp Asp Asn Val Glu Glu 
485 490 495 

Ser Ser Gin He Ser Cys Ser Val Ser Met Glu Leu Lys Arg Glu Ser 
500 505 510 

Lys Lys Lys Pro Thr Gly Asp Glu Ser Glu Glu Met Arg Lys Thr Thr 
515 520 525 

Val Gly Arg Pro Ser Arg Gin Ala Ala Glu Lys He Lys Ser Tyr Lys 
530 535 540 

Glu Pro Ser Leu Lys Glu Lys Met Arg Gly Gly Phe 
545 550 555 

<210> 11 
<211> 1341 

<212> DNA 

<213> Arabidopsis thaliana 
<400> 11 

atggataaag aagagacgca gcagaaggaa aatatgctat tctcttccca ggaatatgct 60 

gcaaagcttc aaaaggcatt tcctcttcac tttaatcttg aaaacatgac actgatgaaa 120 

gctctagcac accgaaataa actcgtcgag ttgagcggta ttgagattca gaaactgagg 180 

attaacttac ggagtgtgca ggaaaagaat ttgcagcttg ctcaggcaaa cagtcagatg 240 

ttagcgctca aggatctcca gcatgaactt ggctgcaaga atgctttact taaagtcaag 300 

aaacatcttg aggagcaagt acttccacgt acacatcatg aatcgaaaga caaggtttca 360 



gcaagcgct t 


ctgatgggga 


ttgcaaatcc 


tttcaggtgc 


atgacataaa 


acataaagat 


420 


accaagagaa 


agcgaacaac 


aaggataaaa 


tcttcagtaa 


gtgccgacgt 


caagecaata 


480 


cctgtgaatg 


at tctaacag 


taaagctaac 


cgtaaaagaa 


gagtttctgg 


agtaatagat 


540 


actactggta 


ttcccgaaga 


gatctgtcag 


actgaagatg 


acattgataa 


gggggttgtc 


600 


tctcgagggg 


taaaccaaga 


tat tgacaa t 


gttgtcaaca 


agaagt t tgt 


tectgatgea 


660 


gcaaacccgg 


taaaagagag 


tgtgcatcgc 


aagaggcaat 


gtacacgaag 


gcaa tctacc 


720 


agatt tgatg 


t tcaagaaac 


taaacaaacg 


gaaaagt tgc 


t tgagatgga 


tggtgccaaa 


780 


gaaagtaaag 


aaaccgcaag 


cttctctttg 


agaagacggt 


ctgctcggtt 


aaggcacgaa 


840 


gaagctgaac 


catgtaaaag 


cttacatgag 


ggagacgaag 


tcagggagac 


aatcaagagg 


900 


agaagagtct 


ctt taagact 


gtctgcaagg 


tttgatatac 


aagaaccgca 


tgtgactgaa 


960 


acctcgaatg 


ctgacgatgc 


aagaagcat a 


gtaatcgaag 


aatc tgctgg 


atcaagatcg 


1020 


gaatctgtag 


aaccatccga 


aagcaggcat 


gaaacaaaag 


agat aacccg 


gaaacgcagt 


1080 


t tctcaacga 


gaagacaatc 


aacaaagggt 


aaatctcaaa 


ccga tgaagc 


cattaaagaa 


1140 


atagcgacag 


acccatctt t 


ggtcaacacc 


atagt tcaag 


agtg t ga tea 


ggaaacagaa 


1200 


tcaaaggata 


agcctaaagc 


tgatgaaaac 


gaagggatga 


caagaaga tc 


a tctgtggga 


1260 


agaccatcga 


gacatgccgc 


agagaaagtc 


caatca taca 


gagaagtctc 


acttagagta 


1320 


aagatgcgac 


gaaaatgct a 


a 








1341 



<210> 12 
<211> 446 
<212> PRT 

<213> Arabidopsis thaliana 
<400> 12 

Met Asp Lys Glu Glu Thr Gin Gin Lys Glu Asn Met Leu Phe Ser Ser 
15 10 15 

Gin Glu Tyr Ala Ala Lys Leu Gin Lys Ala Phe Pro Leu His Phe Asn 
20 25 30 

Leu Glu Asn Met Thr Leu Met Lys Ala Leu Ala His Arg Asn Lys Leu 
35 4 0 4 5 



Val Glu Leu Ser Gly lie Glu lie Gin Lys Leu Arg lie Asn Leu Arg 
50 55 60 



Ser Val Gin Glu Lys Asn Leu Gin Leu Ala Gin Ala Asn Ser Gin Met 
65 70 75 80 



Leu Ala Leu Lys Asp Leu Gin His Glu Leu Gly Cys Lys Asn Ala Leu 
8 5 90 ' 95 



Leu Lys Val Lys Lys His Leu Glu Glu Gin Val Leu Pro Arg Thr His 
100 105 110 



His Glu Ser Lys Asp Lys Val Ser Ala Ser Ala Ser Asp Gly Asp Cys 
115 120 125 



Lys Ser Phe Gin Val His Asp lie Lys His Lys Asp Thr Lys Arg Lys 
130 135 140 



Arg Thr Thr Arg lie Lys Ser Ser Val Ser Ala Asp Val Lys Pro lie 
145 150 155 160 



Pro Val Asn Asp Ser Asn Ser Lys Ala Asn Arg Lys Arg Arg Val Ser 
165 170 " 175 



Gly Val lie Asp Thr Thr Gly lie Pro Glu Glu lie Cys Gin Thr Glu 
180 185 190 



Asp Asp lie Asp Lys Gly Val Val Ser Arg Gly Val Asn Gin Asp lie 
195 200 205 



Asp Asn Val Val Asn Lys Lys Phe Val Pro Asp Ala Ala Asn Pro Val 
210 215 220 



Lys Glu Ser Val His Arg Lys Arg Gin Cys Thr Arg Arg Gin Ser Thr 
225 230 235 240 



Arg Phe Asp Val Gin Glu Thr Lys Gin Thr Glu Lys Leu Leu Glu Met 
245 250 255 



Asp Gly Ala Lys Glu Ser Lys Glu Thr Ala Ser Phe Ser Leu Arg Arg 
2 60 2 65 27 0 



Arg Ser Ala Arg Leu Arg His Glu Glu Ala Glu Pro Cys Lys Ser Leu 
275 280 285 



Z 3 



His Glu Gly Asp Glu Val Arg Glu Thr lie Lys Arg Arg Arg Val Ser 
290 295 300 

Leu Arg Leu Ser Ala Arg Phe Asp lie Gin Glu Pro His Val Thr Glu 
305 310 315 320 

Thr Ser Asn Ala Asp Asp Ala Arg Ser lie Val lie Glu Glu Ser Ala 
325 330 335 

Gly Ser Arg Ser Glu Ser Val Glu Pro Ser Glu Ser Arg His Glu Thr 
340 345 350 

Lys Glu lie Thr Arg Lys Arg Ser Phe Ser Thr Arg Arg Gin Ser Thr 
355 360 365 

Lys Gly Lys Ser Gin Thr Asp Glu Ala lie Lys Glu lie Ala Thr Asp 
370 375 380 

Pro Ser Leu Val Asn Thr lie Val Gin Glu Cys Asp Gin Glu Thr Glu 
385 390 395 400 

Ser Lys Asp Lys Pro Lys Ala Asp Glu Asn Glu Gly Met Thr Arg Arg 
4 05 4 10 4 15 

Ser Ser Val Gly Arg Pro Ser Arg His Ala Ala Glu Lys Val Gin Ser 
420 425 430 

Tyr Arg Glu Val Ser Leu Arg Val Lys Met Arg Arg Lys Cys 
435 440 445 

<210> 13 

<211> 1554 

<212> DNA 

<213> mouse 

<400> 13 

atggctaagg aaaggtgtca gaaaaggtcc tttcaagata cccttgaaga cattaagaat 60 

cgaatgaaag aaaaaaggaa taaaaatttg gcggggattg ggaaacgcaa gtcctttatt 120 

gttgcaccgg gccaagtacc cactaacact gctacactac tgagatatta ccaagataac 180 

aacaggttgt tagtcttggc tttggaaaat gagaaatcca aagtgagaga agcacaggat 240 

gtcatcctgc aactgagaaa agaatgctac taccttactt gtcagctgta tgcattgaaa 300 



gagaagctaa cttcccgaca aagtgaagaa actactcaga actggaaagg acgtccctca 360 

gacgtggtct ccagcattga caatacgacc agggacttgt cagggaagtc cttacagcaa 420 

attgctgttg aagaaactga ttgtccttac caaaccacag aaccaagtcc tgctgttact 480 

ccagagacac agggttgcga ttttgattca ggtaaagttg agtctactga tgaagtctta 540 

cccagaacta tatctatccg tcgccattta aggaaagatt ttagtaatat aagccactcc 600 

acgactttgg aggattgtaa agccagtcca agagtggcac agtctctgga agttaaagga 660 

agtagatgta gagaagtaac cgtaaccctg cacagacttg aaaatgtttg tctgtggaac 720 

aaagaccaaa ttagcttatg ttctagactg attaacccag caaagattac tgaaacagaa 780 

gtcattttat catctaaacc tgaacaaata gaaagcaagc ataaacgtgc acgaaaaaga 840 

agagcagagc aaagaagaac caagcagaga tgcaaatcaa aatcctcatt gaggagtaag 900 

gggaacaaaa acaaagataa gcagggttta ccccctacta cactggatgg aggtattggt 960 

tcctgtgatg cttacgattt taatctaaaa gggacggtcc accccacccc tttccgacaa 1020 

aaaatgaaca atggctgcaa caaagaaacg gatagcagca actcagaagt gagtgacctc 1080 

gaatgcagta cctctgagga tgagtctgat gacctctacc tgcctccctc caagcgcttg 1140 

cgagactaca gagagtcaga gagagcagtt accaggcctc ggtctaaaag aggacttcag 1200 

tacccagatg ggaaagagag gaaggaggtg ctgccatcta cagctcctac tggtatccca 1260 

cctgagactc aagagtcacc tcgttgtagc ctaaaggatg tcaccaatat cctgcagtgt 1320. 

cctagagtga agatcaggaa gccttctctg cctccaaagc ggcgtgaaga cagcccagca 1380 

gtggctctga ctaaacgcag gtgtagcacc atcaaaagct ataaagagcc aacactcgct 1440 

tcaaagctaa gaagagggga ccctttcacg gacttgtgtt tcttgaattc tcctattttc 1500 

aagcagaaaa ggggtatgag atgtcctaaa agaagaacca agcaaacaca gtaa 1554 

<210> 14 
<211> 517 
<212> PRT 
<213> mosue 

<400> 14 

Met Ala Lys Glu Arg Cys Gin Lys Arg Ser Phe Gin Asp Thr Leu Glu 
15 10 15 



Asp lie Lys Asn Arg Met Lys Glu Lys Arg Asn Lys Asn Leu Ala Gly 
20 25 30 



lie Gly Lys Arg Lys Ser Phe lie Val Ala Pro Gly Gin Val Pro Thr 
35 40 45 



Asn Thr Ala Thr Leu Leu Arg Tyr Tyr Gin Asp Asn Asn Arg Leu Leu 
50 55 60 



Val Leu Ala Leu Glu Asn Glu Lys Ser Lys Val Arg Glu Ala Gin Asp 
65 70 75 80 



Val lie Leu Gin Leu Arg Lys Glu Cys Tyr Tyr Leu Thr Cys Gin Leu 
85 90 ^ 95 



Tyr Ala Leu Lys Glu Lys Leu Thr Ser Arg Gin Ser Glu Glu Thr Thr 
100 105 110 



Gin Asn Trp Lys Gly Arg Pro Ser Asp Val Val Ser Ser lie Asp Asn 
115 120 125 



Thr Thr Arg Asp Leu Ser Gly Lys Ser Leu Gin Gin lie Ala Val Glu 
130 135 140 



Glu Thr Asp Cys Pro Tyr Gin Thr Thr Glu Pro Ser Pro Ala Val Thr 
145 150 155 160 



Pro Glu Thr Gin Gly Cys Asp Phe Asp Ser Gly Lys Val Glu Ser Thr 
165 170 ' ' 175 



Asp Glu Val Leu Pro Arg Thr lie Ser lie Arg Arg His Leu Arg Lys 
180 185 190 



Asp Phe Ser Asn lie Ser His Ser Thr Thr Leu Glu Asp Cys Lys Ala 
195 200 205 



Ser Pro Arg Val Ala Gin Ser Leu Glu Val Lys Gly Ser Arg Cys Arg 
210 215 ~ 220 



Glu Val Thr Val Thr Leu His Arg Leu Glu Asn Val Cys Leu Trp Asn 
225 230 235 240 



Lys Asp Gin He Ser Leu Cys Ser Arg Leu He Asn Pro Ala Lys He 
245 250 255 



Thr Glu Thr Glu Val He Leu Ser Ser Lys Pro Glu Gin He Glu Ser 
260 265 270 



Lys His Lys Arg Ala Arg Lys Arg Arg Ala Glu Gin Arg Arg Thr Lys 
275 280 285 



Gin Arg Cys Lys Ser Lys Ser Ser Leu Arg Ser Lys Gly Asn Lys Asn 
290 295 300 



Lys Asp Lys Gin Gly Leu Pro Pro Thr Thr Leu Asp Gly Gly He Gly 
305 310 315 " J 320 



Ser Cys Asp Ala Tyr Asp Phe Asn Leu Lys Gly Thr Val His Pro Thr 
325 330 335 



Pro Phe Arg Gin Lys Met Asn Asn Gly Cys Asn Lys Glu Thr Asp Ser 
340 345 350 



Ser Asn Ser Glu Val Ser Asp Leu Glu Cys Ser Thr Ser Glu Asp Glu 
355 360 365 



Ser Asp Asp Leu Tyr Leu Pro Pro Ser Lys Arg Leu Arg Asp Tyr Arg 
37 0 37 5 380 



Glu Ser Glu Arg Ala Val Thr Arg Pro Arg Ser Lys Arg Gly Leu Gin 
385 390 395 " 400 



Tyr Pro Asp Gly Lys Glu Arg Lys Glu Val Leu Pro Ser Thr Ala Pro 
405 410 415 



Thr Gly He Pro Pro Glu Thr Gin Glu Ser Pro Arg Cys Ser Leu Lys 
420 425 ~ 430 



Asp Val Thr Asn He Leu Gin Cys Pro Arg Val Lys He Arg Lys Pro 
4 35 4 40 445 



Ser Leu Pro Pro Lys Arg Arg Glu Asp Ser Pro Ala Val Ala Leu Thr 
450 455 460 



Lys Arg Arg Cys Ser Thr He Lys Ser Tyr Lys Glu Pro Thr Leu Ala 
465 470 475 480 



Ser Lys Leu Arg Arg Gly Asp Pro Phe Thr Asp Leu Cys Phe Leu Asn 
485 490 495 

Ser Pro lie Phe Lys Gin Lys Arg Gly Met Arg Cys Pro Lys Arg Arg 
500 505 510 

Thr Lys Gin Thr Gin 
515 

<210> 15 

<211> 3495 

<212> DNA 

<213> mouse 

<400> 15 



atggagtacc 


cagggataaa 


agt tgacact 


gttacctctg 


gaat tcagag 


acgagtgaag 


60 


ggcagaattg 


caaagacaaa 


tttgaatgt t 


tctcttgctt 


caaagatcaa 


agcaaaaata 


120 


ttaaacaatt 


cttctatttt 


caagatctct 


ctaaagcaca 


acaacagagc 


at tagcgcgg 


180 


gccct tagta 


aagagaaaga 


gaat tctcga 


agaat tacta 


ccgaaaagat 


gcaat tacag 


240 


aaagaagtag 


agaaactgaa 


t t ttgagaat 


acct ttcttc 


gcttaaagt t 


aaatacct tg 


300 


aataagaagc 


t tgtagaaat 


agaatcgca t 


g tgagcaatg 


atttgt taac 


tgcaat tgaa 


360 


ataagcagtc 


t t tctgagtt 


ccaccaaggt 


tctt ttctcc 


tgtcagct ac 


caagaaacaa 


420 


aggaacagta 


agcagtgcaa 


gcctgcgca t 


ct tccat at g 


caagagt tct 


gt taact tea 


480 


gaaaatgatg 


atgatgatgg 


tgctgatga t 

i 


aaatggcaga 


caaagtgtaa 


caacagaact 


540 


atatcaaaga 


cctcacctga 


tagtacctct 


tcagtatcaa 


gacaacct tc 


atccttacat 


600 


cagtgcaatt 


tgaaagcatt 


ccctcctaaa 


gaagataatc 


agaagacatg 


tgggtcaggt 


660 


cat ttagaac 


atacttcaag 


tgt tgatata 


ct tcctaatg 


agagccactc 


agatcaaagt 


720 


cctaagagt t 


ctctgagtga 


gatgaaaact 


gctccatctc 


ccagcctcag 


aagggaaaaa 


780 


ttatcacatg 


gtaatgtgac 


tatgaggaag 


aagtgtgtgt 


cttcaactcc 


agacattctg 


840 


tatgtgacag 


att tagatca 


ccaaccaact 


tcaagtccag 


gatcaaattg 


gaataatgag 


900 


atacatggtc 


atactaatga 


aaccagcaat 


aacacgcaaa 


gaaatgccga 


gtgttttctt 


960 


gacttacct t 


ctgagtcttc 


cagtgagcct 


gacgcaaagc 


gcatggagct 


agtgcagaag 


1020 


aacaccga ta 


gctttcact t 


ccagaaaact 


gtatatgatg 


ccgctgatat 


ggagttaact 


1080 


gctactgaca 


taggcaagat 


tgtagcagtt 


tcaaaaagca 


agaaaaatca 


aaataagaaa 


1140 


aaggcagact 


gtagaaagga 


gactttcaga 


aaagtgaaag 


gtgcaagctc 


tgataaaaag 


1200 



r 



t4 \J C* CA ^ ^ — w 


v — q ci a u u v j ci 


c* Ly l aa ay a L 


yy l LLdyddy 


Ldyy LyCUya 


ggaagaggct 


1 0 c n 
1 ^ bU 


oatacaarrfl 




ayyv_»yv_uyy l 


y LLLLygdiy 


ycagagygga 


ttcagaagag 


1 0 o 0 
1 J U 


V/oauau a 


L L v. V— Lay Lav^ 


LydytdytLd 


tctcaggtaa 


acaegcaaaa 


gaaaagaacc 


138 0 


^ L^v^au □ a v_» ci 


y l. LL-cty a LLa 


y ydy ddLd l l 


caaaatacga 


agaggaggca 


aaca tat acg 


14 4 0 




aayayy aaaL 


dadCCCLLLC 


tccagacatt 


cag t caaa 1 1 


tcttcaaga t 


1500 


Laaa l l l y 


aULLyLy LL-d 


gaaaacccta 


catcat aat t 


t aag t aagee 


t tct cgacag 


15 60 


o a f- f t~ n f- r*r .a 


l icy Lady LC 


agaaaaagat 


aacttatttc 


caaa tea aga 


agat aaagac 


1 620 


arpa )■ f i~ t~ r^i 
aLLaLL LCLCj 


aaaacctaga 


agttacaaat 


gaa 1 1 1 ca t a 


t aga tga tct 


ttcca tcgaa 


1680 


n f~~* ^ /T ai ^ ^ 

(jLLddtydda 


acgtacgnga 


ccatgagact 


cagacaa t gt 


tggactt gaa 


aaagtctgtc 


17 4 0 


agtgctcaac 


aaaatcaaac 


aaaaataaat 


aagactaagc 


agaaaataaa 


tcgaaggaca 


1800 


aaaataatt t 


ctgtcatgag 


ccaagt at a t 


gaggacaat g 


ataaagatat 


tcacgtcct a 


1860 


gaasaagaca 


actttccctt 


tea t acccaa 


gcaaa taaag 


aaaccaccag 


tggaaaccta 


1920 


y d d dy L Cldd 


aagaat ttga 


a t cacc t c 1 1 


c 1 1 1 1 cacaa 


gagacaaegg 


aagcttacgt 


1980 


A3,")- /""▼ f- 3 2/13 

y d C_ Ly Lddyd 


CCCdyda Ly L 


tctgga tctg 


cacaagcaaa 


t tcct ga tct 


ataccctgat 


2040 


/** ^ iT a ^ +- — i /— r 4- 

cggadc yagi 


cccagattag 


caaaatccct 


aggcaaaaag 


t aaa tegcaa 


gacagaagta 


2100 


aft" hpf n n rr 
a l l l y y dy 


Ly dad ^- y *- *- <~ 


Ldy LddlydC 


caaggtg t tc 


a t tgc tcaga 


aaaggat aag 


2160 


L L L l l y L L CJ L- 


LdLdaddyy d 


LdddydLL IC 


ccaggaactt 


t aaaagac 1 1 


aagtgagtt t 


2220 


oatacarrf a 




l. d d d y d Ldy l 


ytdddy Ley l 


gtgattataa 


g tct gaaa tg 


22 8 0 


ctcttaaaat 




L y dLL-L L d d L 


d LyLddLLLy 


cl iy Lcaaga 


tgat t caaaa 


Z J 4 U 


gcaggt aaga 


aacttagaca 




L.ydddddL,dy 


dddLddLLLC 


taaaatcacc 


Z H U U 


caaatacatg 


aaaataataa 


y j y lulu 


LaLydLLLaL 


Lddd Lddydd 


gcLCLgccag 


Z 4 b U 


aaggt t aa t a 


tatcaaaaat 


catttrtraa 


a i— y 0 ci v — v — aaa 


LdLd iy dy dL 


f a f t" a a h/^a 3 
LdLLddLydd 




gatggaaatg 


gctttaaaag 


ctctatcaaa 


gattgegaag 


atattaaaag 


ttgtgacttt 


2580 


ggggaaatca 


acagtaataa 


aaaggaaaat 


tatgatccaa 


t tcaagatcc 


ttgcacactg 


2640 


gttaaaaaaa 


caaagagaaa 


gggatcatgt 


aaagcaggga 


gcagtt tggc 


aggagctaag 


2700 


aacaggtgtg 


gtttgcagtt 


aacagactct 


tcccaggtac 


agtctgtccc 


cttagactct 


2760 


ggcttaagac 


accatccaaa 


cgaagcagat 


tctggtcctg 


gagagcagac 


taacctgcca 


2820 


aagatgcaga 


aacaaagcgc 


tgggaggtca 


ctgggagatg 


ctttctctgt 


gagtctggga 


2880 



aaagaaggaa 


gccgcccagc 


caaagcagt t 


agtaaaatga 


cacccaaatc 


aaagaagaga 


2940 


aagctccctc 


tcggttgttc 


tcctgaaacc 


cacgggacgg 


tggagataac 


acccaacact 


3000 


gacctcgcta 


aggctgttga 


ctcccaacag 


actgagaagg 


agaactatt t 


ggagaaggag 


3060 


aaaattgcca 


agaggaagcc 


agatttttgt 


acaaaggtgt 


tgaaaccttt 


atctgagaca 


3120 


tgttcatcta 


acataaagaa 


ttct tccttg 


gacagtatgt 


gtaagagttc 


gctacctttg 


3180 


agtatttctt 


ctagaaaaac 


cctgatgctg 


gaagaaagt t 


cttccctgga 


gagtaca tgc 


3240 


atctt tcaag 


t aggtgatgc 


cgctcatgag 


aagataacga 


caggcacacg 


taatccccac 


3300 


cacaggacac 


agaagtcgac 


accggg tagc 


agaacgt ccc 


tggtcttggt 


ggataccagt 


3360 


tctgtt tcag 


ataccaaccc 


tgct aacccc 


gagaatgagt 


cagaagggca 


gtct tcacac 


3420 


ccaatgagaa 


ggaaaagaca 


gtgcgtccct 


ctcaacctga 


cagagccaag 


ccttagaagc 


3480 


aagatgagga 


gataa 










3495 



<210> 16 

<211> 1164 

<212> PRT 

<213> mouse 

<400> 16 

Met Glu Tyr Pro Gly lie Lys Val Asp Thr Val Thr Ser Gly lie Gin 
1 5 ..10 15 



Arg Arg Val Lys Gly Arg He Ala Lys Thr Asn Leu Asn Val Ser Leu 
20 25 30 



Ala Ser Lys He Lys Ala Lys He Leu Asn Asn Ser Ser He Phe Lys 
35 40 45 



He Ser Leu Lys His Asn Asn Arg Ala Leu Ala Arg Ala Leu Ser Lys 
50 55 60 



Glu Lys Glu Asn Ser Arg Arg He Thr Thr Glu Lys Met Gin Leu Gin 
65 70 75 80 



Lys Glu Val Glu Lys Leu Asn Phe Glu Asn Thr Phe Leu Arg Leu Lys 
85 90 95 



Leu Asn Thr Leu Asn Lys Lys Leu Val Glu He Glu Ser His Val Ser 
100 105 110 



Asn Asp Leu Leu Thr Ala lie Glu lie Ser Ser Leu Ser Glu Phe His 
115 120 125 



Gin Gly Ser Phe Leu Leu Ser Ala Thr Lys Lys Gin Arg Asn Ser Lys 
130 135 140 



Gin Cys Lys Pro Ala His Leu Pro Tyr Ala Arg Val Leu Leu Thr Ser 
1^5 150 155 160 



Glu Asn Asp Asp Asp Asp Gly Ala Asp Asp Lys Trp Gin Thr Lys Cys 
165 170 175 



Asn Asn Arg Thr lie Ser Lys Thr Ser Pro Asp Ser Thr Ser Ser Val 
180 185 190 



Ser Arg Gin Pro Ser Ser Leu His Gin Cys Asn Leu Lys Ala Phe Pro 
195 200 205 



Pro Lys Glu Asp Asn Gin Lys Thr Cys Gly Ser Gly His Leu Glu His 
210 215 220 



Thr Ser Ser Val Asp lie Leu Pro Asn Glu Ser His Ser Asp Gin Ser 
225 230 ' 235 240 



Pro Lys Ser Ser Leu Ser Glu Met Lys Thr Ala Pro Ser Pro Ser Leu 
245 250 255 



Arg Arg Glu Lys Leu Ser His Gly Asn Val Thr Met Arg Lys Lys Cys 
260 265 270 



Val Ser Ser Thr Pro Asp lie Leu Tyr Val Thr Asp Leu Asp His Gin 
275 280 285 



Pro Thr Ser Ser Pro Gly Ser Asn Trp Asn Asn Glu lie His Gly His 
290 295 300 



Thr Asn Glu Thr Ser Asn Asn Thr Gin Arg Asn Ala Glu Cys Phe Leu 
305 310 315 320 



Asp Leu Pro Ser Glu Ser Ser Ser Glu Pro Asp Ala Lys Arg Met Glu 
325 330 " 335 



Leu Val Gin Lys Asn Thr Asp Ser Phe His Phe Gin Lys Thr Val Tyr 
34 0 34 5 ~ 350 



Asp Ala Ala Asp Met Glu Leu Thr Ala Thr Asp lie Gly Lys lie Val 
355 360 365 



Ala Val Ser Lys Ser Lys Lys Asn Gin Asn Lys Lys Lys Ala Asp Cys 
370 375 380 



Arg Lys Glu Thr Phe Arg Lys Val Lys Gly Ala Ser Ser Asp Lys Lys 
385 390 395 400 



Arg Glu Ser Ser Lys Arg Glu Cys Lys Asp Gly Ser Glu Val Gly Ala 
405 410 415 



Glu Glu Glu Ala Asp Ala Ala Arg Ala Glu Arg Gly Ala Gly Val Leu 
420 425 " 430 



Asp Gly Arg Gly Asp Ser Glu Glu Pro Asn Cys lie Ser Ser Thr Glu 
435 440 445 



Gin Pro Ser Gin Val Asn Thr Gin Lys Lys Arg Thr Leu Gin Asn Ser 
450 455 460 



Ser Asp Gin Glu Asn lie Gin Asn Thr Lys Arg Arg Gin Thr Tyr Thr 
465 470 475 480 



Thr Asp Glu Gin Glu Glu Thr Asn Pro Phe Ser Arg His Ser Val Lys 
485 490 495 



Phe Leu Gin Asp Gly Lys Phe Asp Leu Cys Gin Lys Thr Leu His His 
500 505 510 



Asn Leu Ser Lys Pro Ser Arg Gin Thr Phe Val He Arg Lys Ser Glu 
515 520 525 



Lys Asp Asn Leu Phe ' Pro Asn Gin Glu Asp Lys Asp Thr He Ser Glu 
530 535 540 



Asn Leu Glu Val Thr Asn Glu Phe His He Asp Asp Leu Ser He Glu 
545 550 555 ' 560 



Ala Asn Glu Asn Val Cys Asp His Glu Thr Gin Thr Met Leu Asp Leu 



565 



570 



575 



Lys Lys Ser Val Ser Ala Gin Gin Asn Gin Thr Lys lie Asn Lys Thr 

580 585 590 



Lys Gin Lys lie Asn Arg Arg Thr Lys lie He Ser Val Met Ser Gin 
595 600 605 



Val Tyr Glu Asp Asn Asp Lys Asp He His Val Leu Glu Lys Asp Asn 
610 615 620 



Phe Pro Phe His Thr Gin Ala Asn Lys Glu Thr Thr Ser Gly Asn Leu 
625 630 635 640 



Glu Ser Ser Lys Glu Phe Glu Ser Pro Leu Leu Phe Thr Arg Asp Asn 
645 650 655 



Gly Ser Leu Arg Asp Cys Lys Thr Gin Asn Val Leu Asp Leu His Lys 
660 665 670 



Gin He Pro Asp Leu Tyr Pro Asp Arg Asn Glu Ser Gin He Ser Lys 
675 680 685 



He Pro Arg Gin Lys Val Asn Arg Lys Thr Glu Val He Ser Gly Val 
690 695 700 



Lys Cys Phe Ser Asn Asp Gin Gly Val His Cys Ser Glu Lys Asp Lys 
705 710 715 720 



Ser Leu Leu Leu Gin Lys Asp Lys Asp Phe Pro Gly Thr Leu Lys Asp 
725 730 735 



Leu Ser Glu Phe Asp Thr Pro Ala Phe Cys Asn Lys Asp Ser Ala Lys 
740 " 745 " ^ 750 



Ser Cys Asp Tyr Lys Ser Glu Met Leu Leu Gly Leu Lys Lys His Asp 
755 7 60 ' 7 65 



Pro Asn Met Gin Pro Ala Cys Gin Asp Asp Ser Lys Ala Gly Lys Lys 
770 775 ^ 780 



Leu Arg Gin Lys Val Asn Arg Lys Thr Glu He He Ser Lys He Thr 
785 790 795 800 



Gin lie His Glu Asn Asp Arg Gly Ser Thr His Asp Ser Leu Asn Lys 
805 810 815 



Lys Leu Cys Gin Lys Val Asn lie Ser Lys lie lie Ser Gin Met Asn 
820 825 830 



Gin lie Tyr Glu Thr lie Asn Glu Asp Gly Asn Gly Phe Lys Ser Ser 
835 840 845 



lie Lys Asp Cys Glu Asp lie Lys Ser Cys Asp Phe Gly Glu lie Asn 
850 855 860 



Ser Asn Lys Lys Glu Asn Tyr Asp Pro lie Gin Asp Pro Cys Thr Leu 
865 870 875 880 



Val Lys Lys Thr Lys Arg Lys Gly Ser Cys Lys Ala Gly Ser Ser Leu 
885 890 895 



Ala Gly Ala Lys Asn Arg Cys Gly Leu Gin Leu Thr Asp Ser Ser Gin 
900 905 910 



Val Gin Ser Val Pro Leu Asp Ser Gly Leu Arg His His Pro Asn Glu 
915 920 925 



Ala Asp Ser Gly Pro Gly Glu Gin Thr Asn Leu Pro Lys Met Gin Lys 
930 935 940 



Gin Ser Ala Gly Arg Ser Leu Gly Asp Ala Phe Ser Val Ser Leu Gly 
945 950 955 960 



Lys Glu Gly Ser Arg Pro Ala Lys Ala Val Ser Lys Met Thr Pro Lys 
965 970 975 



Ser Lys Lys Arg Lys Leu Pro Leu Gly Cys Ser Pro Glu Thr His Gly 
980 985 990 



Thr Val Glu lie Thr Pro Asn Thr Asp Leu Ala Lys Ala Val Asp Ser 
995 1000 1005 



Gin Gin Thr Glu Lys Glu Asn Tyr Leu Glu Lys Glu Lys lie Ala 
1010 1015 1020 



3" 



Lys Arg Lys Pro Asp Phe Cys Thr Lys Val Leu Lys Pro Leu Ser 
1025 1030 1035 



Glu Thr Cys Ser Ser Asn lie Lys Asn Ser Ser Leu Asp Ser Met 
1040 1045 1050 



Cys Lys Ser Ser Leu Pro Leu Ser lie Ser Ser Arg Lys Thr Leu 
1055 1060 1065 



Met Leu Glu Glu Ser Ser Ser Leu Glu Ser Thr Cys lie Phe Gin 
1070 1075 1080 



Val Gly Asp Ala Ala His Glu Lys lie Thr Thr Gly Thr Arg Asn 
1085 1090 1095 



Pro His His Arg Thr Gin Lys Ser Thr Pro Gly Ser Arg Thr Ser 
1100 1105 1110 



Leu Val Leu Val Asp Thr Ser Ser Val Ser Asp Thr Asn Pro Ala 
1115 1120 1125 



Asn Pro Glu Asn Glu Ser Glu Gly Gin Ser Ser His Pro Met Arg 
1130 1135 1140 



Arg Lys Arg Gin Cys Val Pro Leu Asn Leu Thr Glu Pro Ser Leu 
1145 1150 1155 



Arg Ser Lys Met Arg Arg 
1160 

<210> 17 

<211> 1525 

<212> DNA 

<213> Homo sapiens 

<400> 17 

tcgcccacgc gtccgaagga ataaaaactt ggcagagatt ggcaaacgca ggtcttttat 60 

agctgcacca tgccaaataa tcaccaacac ttctacactg ctgaaaaatt accaagacaa 120 

caacaaaatg ttagttttag ctttggaaaa tgaaaaatcc aaagtgaaag aagcccaaga 180 

tatcatccta cagctgagaa aagaatgtta ctatctcaca tgtcagctat atgcattgaa 240 

aggaaaactt acatcacaac aaacagtaga acctgctcag aaccaggaaa tatgttcctc 300 



tggaatggac 


cccaatagtg 


atgacagctc 


cagaaattta 


tttgtgaagg 


atttaccgea 


360 


aattcctctt 


gaagaaactg 


aacttccagg 


acaaggagaa 


teat ttcaaa 


tagaagatca 


420 


gatacctact 


at tcctcaag 


acacactggg 


agttgatttt 


gat tcaggtg 


aagctaagtc 


480 


tactgataat 


gtcttaccta 


gaactgtatc 


tgttcgtagc 


agtttaaaga 


aacat tgtaa 


540 


cagtatatgt 


cagtt tgata 


gcttggatga 


t t ttgaaacc 


agtcat t tgg 


cagggaagtc 


600 


ttttgaattc 


gaaagagttg 


gatt tt taga 


cccactagta 


aacatgeaca 


tacctgaaaa 


660 


tgt acaacac 


aatgct tgtc 


aatggagcaa 


ggaccaagt t 


aact tatcac 


caaagctgat 


720 


tcagccagga 


acgt ttacta 


aaacaaaaga 


agacat t t ta 


gaa tctaaat 


ctgaacaaac 


780 


taaaagtaag 


caaagagata 


cacaagaaag 


aaaaagagaa 


gagaaaagaa 


aagctaacag 


840 


gagaaaatca 


aaacgtatgt 


caaaatataa 


agagaataaa 


agegaaaata 


aaaaaactgt 


900 


tccccaaaaa 


aaaatgcaca 


aatctgtcag 


ttccaatgat 


get tacaatt 


ttaat t tgga 


960 


agagggtgtt 


catcttactc 


ct ttccgaca 


aaaagtgagc 


aatgactcta 


atagagaaga 


1020 


aaacaacgag 


tctgaagtga 


gcctctgtga 


atcaagtgg t 


tcaggagatg 


at tccgatga 


1080 


cctctatttg 


cccact tgca 


agtacat tea 


gaatcccacg 


agcaattcag 


atagaccagt 


1140 


caccaggcct 


ctagctaaaa 


gagcactgaa 


atacacagat 


gaaaaagaga 


eggagggtte 


1200 


taagccaaca 


aaaactccta 


ccactacacc 


acctgaaact 


cagcagtcac 


ctcatct tag 


1260 


cctgaaggat 


atcaccaatg 


tctcct tgta 


tcctgt tgtg 


aaaa tcagaa 


gactt tctct 


1320 


ttctccaaaa 


aagaataaag 


caagcccagc 


agtggctctg 


ectaaaegta 


ggtgcacagc 


1380 


cagcgtgaac 


tataaggagc 


ccaccctcgc 


t tcgaaactg 


agaagagggg 


accct t t tac 


1440 


agatttgtgt 


tttttgaatt 


ctcctatttt 


caagcagaaa 


aaggatttga 


gacgttctaa 


1500 


aaaaagtatg 


aaacaaatac 


aatga 








1525 



<210> 18 

<211> 511 

<212> PRT 

<213> Homo sapiens 

<400> 18 

Gly Arg Val Gly Arg Pro Arg Val Arg Arg Asn Lys Asn Leu Ala Glu 
1 5 10 15 



lie Gly Lys Arg Arg Ser Phe lie Ala Ala Pro Cys Gin lie lie Thr 
20 25 J 30 



Asn Thr Ser Thr Leu Leu Lys Asn Tyr Gin Asp Asn Asn Lys Met Leu 
35 40 45 



Val Leu Ala Leu Glu Asn Glu Lys Ser Lys Val Lys Glu Ala Gin Asp 
50 55 60 



lie lie Leu Gin Leu Arg Lys Glu Cys Tyr Tyr Leu Thr Cys Gin Leu 
65 70 75 80 



Tyr Ala Leu Lys Gly Lys Leu Thr Ser Gin Gin Thr Val Glu Pro Ala 
85 90 95 



Gin Asn Gin Glu lie Cys Ser Ser Gly Met Asp Pro Asn Ser Asp Asp 
100 105 110 



Ser Ser Arg Asn Leu Phe Val Lys Asp Leu Pro Gin lie Pro Leu Glu 
115 120 125 



Glu Thr Glu Leu Pro Gly Gin Gly Glu Ser Phe Gin He Glu Asp Gin 
130 135 140 



He Pro Thr He Pro Gin Asp Thr Leu Gly Val Asp Phe Asp Ser Gly 
145 150 155 160 



Glu Ala Lys Ser Thr Asp Asn Val Leu Pro Arg Thr Val Ser Val Arg 
165 170 175 



Ser Ser Leu Lys Lys His Cys Asn Ser He Cys Gin Phe Asp Ser Leu 
180 185 190 



Asp Asp Phe Glu Thr Ser His Leu Ala Gly Lys Ser Phe Glu Phe Glu 
195 200 , 205 



Arg Val Gly Phe Leu Asp Pro Leu Val Asn Met His He Pro Glu Asn 
210 215 220 



Val Gin His Asn Ala Cys Gin Trp Ser Lys Asp Gin Val Asn Leu Ser 
225 230 235 240 



Pro Lys Leu lie Gin Pro Gly Thr Phe Thr Lys Thr Lys Glu Asp lie 
245 250 255 



Leu Glu Ser Lys Ser Glu Gin Thr Lys Ser Lys Gin Arg Asp Thr Gin 
260 265 270 



Glu Arg Lys Arg Glu Glu Lys Arg Lys Ala Asn Arg Arg Lys Ser Lys 
275 280 285 



Arg Met Ser Lys Tyr Lys Glu Asn Lys Ser Glu Asn Lys Lys Thr Val 
290 295 300 



Pro Gin Lys Lys Met His Lys Ser Val Ser Ser Asn Asp Ala Tyr Asn 
305 310 315 320 



Phe Asn Leu Glu Glu Gly Val His Leu Thr Pro Phe Arg Gin Lys Val 
325 330 335 



Ser Asn Asp Ser Asn Arg Glu Glu Asn Asn Glu Ser Glu Val Ser Leu 
340 345 350 



Cys Glu Ser Ser Gly Ser Gly Asp Asp Ser Asp Asp Leu Tyr Leu Pro 
355 360 365 



Thr Cys Lys Tyr lie Gin Asn Pro Thr Ser Asn Ser Asp Arg Pro Val 
370 375 380 



Thr Arg Pro Leu Ala Lys Arg Ala Leu Lys Tyr Thr Asp Glu Lys Glu 
385 390 395 400 



Thr Glu Gly Ser Lys Pro Thr Lys Thr Pro Thr Thr Thr Pro Pro Glu 
405 410 415 



Thr Gin Gin Ser Pro His Leu Ser Leu Lys Asp lie Thr Asn Val Ser 
420 425 430 



Leu Tyr Pro Val Val Lys lie Arg Arg Leu Ser Leu Ser Pro Lys Lys 
4 35 440 445 



Asn Lys Ala Ser Pro Ala Val Ala Leu Pro Lys Arg Arg Cys Thr Ala 
450 455 460 



Ser Val Asn Tyr Lys Glu Pro Thr Leu Ala Ser Lys Leu Arg Arg Gly 
465 470 475 480 



Asp Pro Phe Thr Asp Leu Cys Phe Leu Asn Ser Pro He Phe Lys Gin 



485 



490 



495 



Lys Lys Asp Leu Arg Arg Ser Lys Lys Ser Met Lys Gin He Gin 
500 505 510 

<210> 19 

<211> 3798 

<212> DNA 

<213> Homo sapiens 

<400> 19 



atggagtgcc 


cagtgatgga 


aactggctca 


cttt ttacct 


caggaat taa 


gagacat t tg 


60 


aaagacaaaa 


gaat t tcaaa 


gactactaag 


t tgaatgttt 


ctct tgette 


aaaaataaaa 


120 


acaaaaat ac 


t aaataattc 


ttctattttc 


aaaatatctt 


taaagcacaa 


caacagggca 


180 


t tagctcagg 


ctct tagt ag 


agaaaaagag 


aattctcgaa 


gaat tacaac 


tgaaaagatg 


240 


c ta t tgcaaa 


aagaagtaga 


gaaac t gaa t 


t ttgagaaca 


catt tcttcg 


cctaaagcta 


300 


aa taac 1 1 ga 


a t aagaagc t 


tat agacata 


gaagc tc tea 


tgaacaataa 


ct tgataact 


360 


gcaactgaaa 


t gagcag t c t 


t tct gagt t c 


catcagagtt 


cct t tct act 


gtcagct age 


4 2 0 


aciyctctyclctciL. 


r-f ~-\ 4- 4— r~i 4— -i 3 

ydy LCSgidd 


acagtgcaag 


t tga t gcg tc 


1 1 cca 1 1 tgc 


aaggg 1 1 cca 


4 8 0 


1"t"^^r^1~ 1~ r~* ^ ^ 
u l a a L. l. LLaa 


a uy a Ly a L Lj a 


CtyclLLjclciyclL 


aaagagaaaa 


Lycag cgtyd 


caacaatatt 




aaatcaaaga 


rfl t" 1~ p fT" 1~ rr ^ 

— - C* L_ CI V— ^ I— V_J CI 




l Lay y a LLaa 


LadLdLddL.(_ 


LLLdLtaaCt 




caggataat t 


cggaagtgt t 


at t tct taaa 


gaaaataatc 


aaaatgtata 


tggt ttagat 


660 


gattcagaac 


atat t tct t c 


tatagt tga t 


gtacct ccca 


gagaaageca 


ttcccac tea 


720 


gaccaaagt t 


ctaagact tc 


tctaatgagt 


gaga tgagaa 


acgcccagtc 


tat tggcege 


780 


agatgggaga 


aaccatctcc 


tagtaatgtg 


actgaaagga 


agaagcgtgg 


gtca tct tgg 


840 


gaatcaaata 


atct ttctgc 


agacactccc 


tgtgcaacag 


t tttagataa 


acaacacatt 


900 


tcaagtccag 


aattaaattg 


caataatgag 


ataaatggtc 


atactaatga 


aacaaatact 


960 


gaaatgcaaa 


gaaataaaca 


ggatct tcct 


ggcttatctt 


ctgagtctgc 


cagagaacct 


1020 


aatgcagagt 


gca tgaatca 


aattgaggat 


aatgatgact 


ttcaattgea 


gaaaactgtg 


1080 


tatgatgctg 


acatggatt t 


aactgc tagt 


gaagtcagca 


aaattgtcac 


agtct caaca 


1140 


ggcattaaaa 


agaaaagtaa 


taaaaaaaca 


aatgaacatg 


gaatgaaaac 


tt tcagaaaa 


1200 


gtgaaagat t 


ccagctctga 


aaaaaagaga 


gaaagatcaa 


agagacagtt 


taaaaatagt 


1260 


tcagatgtcg 


atattgggga 


aaagattgaa 


aacaggacag 


aaagatctga 


tgtcctggat 


1320 



ggcaaaaggg 


gtgcagaaga 


tcccggtttt 


attttcaata 


atgaacagct 


ggctcagatg 


1380 


aatgaacagc 


tggctcaggt 


gaatgaacta 


aagaaaatga 


ccct tcaaac 


tggctt tgaa 


1440 


caaggtgaca 


gagaaaatgt 


actgtg taat 


aaaaaggaga 


aaagaataac 


aaatgagcaa 


1500 


gaggaaacat 


actctt tatc 


ccaaag t tea 


ggtaaatttc 


accaggagag 


taaatt tgat 


1560 


aagggtcaga 


attccctaac 


t tgtaataaa 


agtaaagct t 


ctagacagac 


atttgtgatt 


1620 


cacaaattag 


aaaaagataa 


cttactccca 


aaccaaaagg 


ataaagtaac 


catt tatgaa 


1680 


aacct agacg 


tcacaaa tga 


att tcacaca 


gecaatcttt 


ccaccaaaga 


taatggaaat 


1740 


ttatgtgatt 


atgggaccca 


caatatat tg 


gatttgaaaa 


agtatgtcac 


tgatat tcaa 


1800 


ccctcagagc 


aaaatgaat c 


aaacat taat 


aagct tagaa 


agaaagtaaa 


ceggaagaca 


1860 


gaaataatt t 


ctggaa tgaa 


ccacatgtat 


gaagataatg 


ataaagatgt 


ggtgcatggc 


1920 


ctaaaaaaag 


gtaatttttt 


1 1 tcaaaacc 


caagaggata 


aagaacctat 


ctctgaaaac 


1980 


atagaagtt t 


ccaaagagct 


tcaaatccca 


gctctt tcta 


ctagagataa 


tgaaaatcaa 


2040 


tgtgactata 


ggacccagaa 


tgtgt tgggt 


t tgeaaaage 


agatcaccaa 


tatg tacccc 


2100 


gttcagcaaa 


atgaatcaaa 


agt taataag 


aagcttaggc 


agaaagtaaa 


teggaagaca 


2160 


gaaataa 1 1 1 


ctgaagtgaa 


teat tt agat 


aatgacaaaa 


gta tagaata 


cacagt t aaa 


2220 


agtcac tcac 


tcttt t taac 


gcaaaaaga t 


aaggaaataa 


tccccggaaa 


cct agaagac 


2280 


ccaagtgagt 


ttgaaacacc 


tgetctttet 


accaaagata 


g tggaaacct 


gtatga t tct 


2340 


gagattcaaa 


atgttt tggg 


ggtgaaacat 


ggecatgata 


tgcaacctgc 


t tgtcaaaat 


2400 


gat tcaaaaa 


taggtaagaa 


gectagacta 


aatgta tgtc 


aaaagtcaga 


aataat tcct 


2460 


gaaaccaacc 


aaatatatga 


gaatgataac 


aaaggtgtac 


atgacctaga 


aaaagataac 


2520 


ttcttctctc 


taaccccaaa 


ggataaagaa 


acaatt tctg 


aaaatctaca 


agtcacaaat 


2580 


gaat t tcaaa 


cagttgatct 


tctcat caaa 


gataatggaa 


att tatgtga 


ttatgacacc 


2640 


cagaatatat 


tggagt tgaa 


aaagta tgt t 


actgatagga 


aatctgctga 


gcaaaatgaa 


2700 


tcaaaaataa 


ataagctcag 


gaataaagtg 


aattggaaga 


cagaaataat 


ttctgaaatg 


2760 


aaccagatat 


atgaggataa 


tgataaagat 


gcacatgtcc 


aagaaagcta 


tacaaaagat 


2820 


cttgatttta 


aagtaaataa 


atctaaacaa 


aaacttgaat 


gecaagacat 


tatcaataaa 


2880 


cactatatgg 


aagtcaacag 


taatgaaaag 


gaaagttgtg 


atcaaatttt 


agattcctac 


2940 


aaagtagtta 


aaaaacgtaa 


gaaagaatca 


teatgeaagg 


caaagaacat 


tt tgacaaaa 


3000 


gctaagaaca 


aacttgcttc 


acagttaaca 


gaatcttcac 


agacatctat 


ctcct tagaa 


3060 



tctga 1 1 taa 


aacata ttac 


i— <lx \-j l_ v4 ci a y ci 


t 1~r*t"rr^t"r* 
y a l. l ^- lvj a l ^ 


Lay y a a a l. l. o 


ay L. uyddLla 


"31 on 
J> 1 Z U 


t gt aagac t c 


agaagcaaag 




l. l y a a l. ci ci a a 


a a y a ulllll 


l LLiy lyydd 


■31 on 
JloU 


gaaataaaag 


Cl C* y y CI CI y y 


1~ c* n o t~ t~ p> ^> 


aay y Laaa L. a 


acta L y a L, a LL 


taay LCaaa g 




aaa aggaaga 


V— # v- v — a i— oi v_j c* 


l- 1 — ■ v — <— V_ L V_ V^. > . Cl 


yayayLLa L, y 


day l a a uyya 


aayddLdCL L 


jjUU 


y a v^, a y v_ y u 




Lao Ly La L 


yadLddyLLy 


dLdayyadda 


caa 1 1 1 ggag 


"3 "3 i£T n 


aaiyayaaaa 


i" nn h ^ ^ ^ ^ 
Ly y LUaaaad 


LaayLLayaL 


U LLLdCdCdd 


dyyCdLL tag 


atCLttgtct 


J 4 Z (J 


y a y a L ci L. a i_ i_ 


L. a O L. LaaLd L 


aL-day a L LL. L 


lccc Lugaca 


gtgttcgtga 


aggt 1 1 ag t a 


J4 a U 


cct ttgagcg 


tttcttctgg 


taaaaatgtg 


ataataaaag 


aaaattttgc 


cttggagtgc 


3540 


tccccagcct 


t tcaagtaag 


tgatgatgag 


catgagaaga 


tgaacaagat 


gaaatttaaa 


3600 


gtcaaccgga 


gaacccaaaa 


atcaggaata 


ggtgatagac 


cat tacagga 


ct tgtcaaat 


3660 


accagt 1 1 1 g 


t ttcaaataa 


cact gctgaa 


tctgaaaata 


agtcagaaga 


tctatcttca 


3720 


gaacggacaa 


gcagaagaag 


aaggtgtact 


cctttctatt 


t taaagagcc 


aagcc tcaga 


3780 


gacaagatga 


gaagatga 










3798 



<210> 20 

<211> 1265 

<212> PRT 

<213> Homo sapiens 

<400> 20 

Met Glu Cys Pro Val Met Glu Thr Gly Ser Leu Phe Thr Ser Gly lie 
15 10 15 



Lys Arg His Leu Lys Asp Lys Arg lie Ser Lys Thr Thr Lys Leu Asn 
20 25 30 



Val Ser Leu Ala Ser Lys lie Lys Thr Lys lie Leu Asn Asn Ser Ser 
35 40 45 



lie Phe Lys lie Ser Leu Lys His Asn Asn Arg Ala Leu Ala Gin Ala 
50 55 60 



Leu Ser Arg Glu Lys Glu Asn Ser Arg Arg lie Thr Thr Glu Lys Met 
65 70 75 80 



Leu Leu Gin Lys Glu Val Glu Lys Leu Asn Phe Glu Asn Thr Phe Leu 
85 90 95 



Arg Leu Lys Leu Asn Asn Leu Asn Lys Lys Leu lie Asp lie Glu Ala 
100 105 110 



Leu Met Asn Asn Asn Leu lie Thr Ala lie Glu Met Ser Ser Leu Ser 
115 120 125 



Glu Phe His Gin Ser Ser Phe Leu Leu Ser Ala Ser Lys Lys Lys Arg 
130 135 140 



lie Ser Lys Gin Cys Lys Leu Met Arg Leu Pro Phe Ala Arg Val Pro 
145 150 155 160 



Leu Thr Ser Asn Asp Asp Glu Asp Glu Asp Lys Glu Lys Met Gin Cys 
165 170 175 



Asp Asn Asn lie Lys Ser Lys Thr Leu Pro Asp lie Pro Ser Ser Gly 
180 185 190 



Arg Thr Thr Gin Pro Leu Ser Thr Gin Asp Asn Ser Gly Val Leu Phe 
195 200 205 



Leu Lys Glu Asn Asn Gin His Val Tyr Gly Leu Asp Asp Ser Glu His 
210 215 220 



lie Ser Ser lie Val Asp Val Pro Pro Arg Glu Ser His Ser His Ser 
225 230 235 240 



Asp Gin Ser Ser Lys Thr Ser Leu Met Ser Glu Met Arg Asn Ala Gin 
245 250 255 



Ser lie Gly Arg Arg Trp Glu Lys Pro Ser Pro Ser Asn Val Thr Glu 
260 265 270 



Arg Lys Lys Arg Gly Ser Ser Trp Glu Ser Asn Asn Leu Ser Ala Asp 
275 280 285 



Thr Pro Cys Ala Thr Val Leu Asp Lys Gin His lie Ser Ser Pro Glu 
290 295 300 



Leu Asn Cys Asn Asn Glu lie Asn Gly His Thr Asn Glu Thr Asn Thr 
305 310 315 320 



Glu Met Gin Arg Asn Lys Gin Asp Leu Pro Gly Leu Ser Ser Glu Ser 
325 330 " 335 



Ala Arg Glu Pro Asn Ala Glu Cys Met Asn Gin lie Glu Asp Asn Asp 
340 345 350 



Asp Phe Gin Leu Gin Lys Thr Val Tyr Asp Ala Asp Met Asp Leu Thr 
355 360 . 365 



Ala Ser Glu Val Ser Lys lie Val Thr Val Ser Thr Gly He Lys Lys 
370 375 380 



Lys Ser Asn Lys Lys Thr Asn Glu His Gly Met Lys Thr Phe Arg Lys 
385 390 395 400 



Val Lys Asp Ser Ser Ser Glu Lys Lys Arg Glu Arg Ser Lys Arg Gin 
405 410 ~ 415 



Phe Lys Asn Ser Ser Asp Val Asp He Gly Glu Lys He Glu Asn Arg 
420 425 430 



Thr Glu Arg Ser Asp Val Leu Asp Gly Lys Arg Gly Ala Glu Asp Pro 
435 440 445 



Gly Leu Phe Phe Asn Asn Glu Gin Leu Ala Gin Met Asn Glu Gin Leu 
450 455 460 



Ala Gin Val Asn Glu Leu Lys Lys Met Thr Leu Gin Thr Gly Phe Glu 
465 470 475 480 



Gin Gly Asp Arg Glu Asn Val Leu Cys Asn Lys Lys Glu Lys Arg Val 
485 490 495 



Thr Asn Glu Gin Glu Glu Thr Tyr Ser Leu Ser Gin Ser Ser Gly Lys 
500 505 510 



Phe His Gin Glu Ser Lys Phe Asp Lys Gly Gin Asn Ser Leu Thr Cys 
515 520 525 



Asn Lys Ser Lys Ala Ser Arg Gin Thr Phe Val He His Lys Leu Glu 
530 • 535 540 



Lys Asp Asn Leu Leu Pro Asn Gin Lys Asp Lys Val Thr lie Tyr Glu 
545 550 555 560 



Asn Leu Asp Val Thr Asn Glu Phe His Thr Ala Asn Leu Ser Thr Lys 
565 570 575 



Asp Asn Gly Asn Leu Cys Asp Tyr Gly Thr His Asn lie Leu Asp Leu 
580 585 590 



Lys Lys Tyr Val Thr Asp He Gin Pro Ser Glu Gin Asn Glu Ser Asn 
595 600 605 



He Asn Lys Leu Arg Lys Lys Val Asn Arg Lys Thr Glu He He Ser 
610 615 620 



Gly Met Asn His Met Tyr Glu Asp Asn Asp Lys Asp Val Val His Gly 
625 630 635 640 



Leu Lys Lys Gly Asn Phe Phe Phe Lys Thr Gin Glu Asp Lys Glu Pro 
645 650 655 



He Ser Glu Ser He Glu Val Ser Lys Glu Leu Gin He Pro Ala Leu 
660 665 670 



Ser Thr Arg Asp Asn Glu Asn Gin Cys Asp Tyr Arg Thr Gin Asn Val 
675 680 685 



Leu Gly Leu Gin Lys Gin He Thr Asn Met Tyr Pro Val Gin Gin Asn 
690 695 700 



Glu Ser Lys Val Asn Lys Lys Leu Arg Gin Lys Val Asn Arg Lys Thr 
705 710 715 ' 720 



Glu He He Ser Glu Val Asn His Leu Asp Asn Asp Lys Ser He Glu 
725 730 735 



Tyr Thr Val Lys Ser His Ser Leu Phe Leu Thr Gin Lys Asp Lys Glu 
74 0 74 5 7 50 



He He Pro Gly Asn Leu Glu Asp Pro Ser Glu Phe Glu Thr Pro Ala 
755 760 765 



Leu Ser Thr Lys Asp Ser Gly Asn Leu Tyr Asp Ser Glu He Gin Asn 



770 775 780 



Val Leu Gly Val Lys His Gly His Asp Met Gin Pro Ala Cys Gin Asn 
785 , 790 795 800 



Asp Ser Lys lie Gly Lys Lys Pro Arg Leu Asn Val Cys Gin Lys Ser 
805 810 815 



Glu lie lie Pro Glu Thr Asn Gin lie Tyr Glu Asn Asp Asn Lys Gly 
820 825 830 



Val His Asp Leu Glu Lys Asp Asn Phe Phe Ser Leu Thr Pro Lys Asp 
835 ^ 840 845 



Lys Glu Thr lie Ser Glu Asn Leu Gin Val Thr Asn Glu Phe Gin Thr 
850 855 860 



Val Asp Leu Leu lie Lys Asp Asn Gly Asn Leu Cys Asp Tyr Asp Thr 
865 870 875 880 



Gin Asn lie Leu Glu Leu Lys Lys Tyr Val Thr Asp Arg Lys Ser Ala 
885 890 895 



Glu Gin Asn Glu Ser Lys lie Asn Lys Leu Arg Asn Lys Val Asn Trp 
900 905 910 



Lys Thr Glu lie He Ser Glu Met Asn Gin He Tyr Glu Asp Asn Asp 
915 920 925 



Lys Asp Ala His Val Gin Glu Ser Tyr Thr Lys Asp Leu Asp Phe Lys 
930 935 940 



Val Asn Lys Ser Lys Gin Lys Leu Glu Cys Gin Asp He He Asn Lys 
945 950 955 960 



His Tyr Met Glu Val Asn Ser Asn Glu Lys Glu Ser Cys Asp Gin lie 
965 970 975 



Leu Asp Ser Tyr Lys Val Val Lys Lys Arg Lys Lys Glu Ser Ser Cys 
98 0 98 5 990 



Lys Ala Lys Asn He Leu Thr Lys Ala Lys Asn Lys Leu Ala Ser Gin 
995 1000 1005 



Leu Thr Glu Ser Ser Gin Thr Ser lie Ser Leu Glu Ser Asp Leu 
1010 1015 1020 



Lys His lie Thr Ser Glu Ala Asp Ser Asp Pro Gly Asn Pro Val 
1025 1030 1035 



Glu Leu Cys Lys Thr Gin Lys Gin Ser Thr Thr Thr Leu Asn Lys 
1040 1045 1050 



Lys Asp Leu Pro Phe Val Glu Glu lie Lys Glu Gly Glu Cys Gin 
1055 1060 1065 



Val Lys Lys Val Asn Lys Met Thr Ser Lys Ser Lys Lys Arg Lys 
1070 1075 1080 



Thr Ser lie Asp Pro Ser Pro Glu Ser His Glu Val Met Glu Arg 
1085 1090 1095 



lie Leu Asp Ser Val Gin Gly Lys Ser Thr Val Ser Glu Gin Ala 
1100 1105 1110 



Asp Lys Glu Asn Asn Leu Glu Asn Glu Lys Met Val Lys Asn Lys 
1115 1120 1125 



Pro Asp Phe Tyr Thr Lys Ala Phe Arg Ser Leu Ser Glu lie His 
1130 1135 1140 



Ser Pro Asn lie Gin Asp Ser Ser Phe Asp Ser Val Arg Glu Gly 
1145 ^ 1150 1155 



Leu Val Pro Leu Ser Val Ser Ser Gly Lys Asn Val lie lie Lys 
1160 1165 J ' 1170 



Glu Asn Phe Ala Leu Glu Cys Ser Pro Ala Phe Gin Val Ser Asp 
1175 1180 1185 



Asp Glu His Glu Lys Met Asn Lys Met Lys Phe Lys Val Asn Arg 
1190 1195 1200 



Arg Thr Gin Lys Ser Gly lie Gly Asp Arg Pro Leu Gin Asp Leu 
1205 1210 1215 



Ser Asn Thr Ser Phe Val Ser Asn Asn Thr Ala Glu Ser Glu Asn 
1220 1225 1230 



Lys Ser Glu Asp Leu Ser Ser Glu Arg Thr Ser Arg Arg Arg Arg 
1235 1240 1245 



Cys Thr Pro Phe Tyr Phe Lys Glu Pro Ser Leu Arg Asp Lys Met 
1250 1255 1260 



Arg Arg 
1265 



<210> 21 

<211> 45 

<212> PRT 

<213> yeast 

<400> 21 



Met Glu Ser Leu Lys Lys Lys Phe Leu Lys Gin Asn Arg Glu lie lie 
15 10 15 



Lys lie Asn Thr Gin Leu Ser He Lys He Arg Glu Ser Glu Asn Glu 
20 25 30 



He Gin Asp Leu He Gin Glu Asn Phe Thr Leu Lys Ser 
35 40 45 



<210> 22 

<211> 45 

<212> PRT 

<213> yeast 

<400> 22 

Val Glu Asp Leu Lys Lys Lys Gin He Arg Gin Tyr Lys Glu lie lie 
15 10 15 



Arg He Ser Lys Ala Gin Ser lie Arg lie Lys Glu Leu Gin Leu Glu 
20 25 30 



Asn Glu Arg Leu Leu Ser Glu Asn He Asp Leu Arg Thr 
35 4 0 4 5 



<210> 23 
<211> 45 



<212> PRT 
<213> yeast 



<400> 23 

Val Glu Asn He Arg Gin Ser Tyr Ser Arg Gin Asn Ser Leu Leu Ala 
15 10 15 



Lys Asp Asn Ser He Leu Lys lie Lys Val Asn Ser Leu Glu Lys Lys 
20 25 30 



lie Ser Gin Leu Val Gin Glu Asn Val Thr Leu Arg Ser 
35 40 45 



<210> 24 

<211> 45 

<212> PRT 

<213> Neurospora crassa 

<400> 24 

Leu Glu Leu Leu Arg Arg Lys Phe Leu Arg Gin Asn Arg Asp lie Ala 
1 5 10 15 



Arg Val Asn Ser Thr Gin Ser Leu Arg lie Arg Gly Leu Glu Asn Glu 
20 25 " 30 



Cys Ala Arg Leu Leu Ser Glu Asn Leu Glu Leu Arg Gly 
35 40 45 



<210> 25 
<211> 45 
<212> PRT 

<213> Dactylicapnos macrocapnos 
<400> 25 

Gly Ser Lys Val Glu Gin Gin Tyr Lys Leu Leu Asn Ala Glu Leu Met 
15 10 15 



Asp Gin Val Gin Lys Gin Arg Leu Glu lie Gly Glu Tyr Arg Lys Arg 
20 25 ~ 30 



Val lie Ser Leu Glu Arg Glu lie Met Asp He Arg Glu 
35 40 45 



<210> 26 
<211> 27 



<212> PRT 
<213> yeast 



<400> 26 

Gly Arg Glu Lys Leu Arg Arg Ser Val Lys Val lie Asn Tyr Ala lie 
15 10 15 



Pro Ser Leu Arg Thr Lys Leu Arg Arg Asp Phe 
20 25 



<210> 


27 


<211> 


27 


<212> 


PRT 


<213> 


yeast 


<400> 


27 



Pro Asp Gly Arg Ser Arg Arg Glu Arg Lys Lys Val Asn Tyr Ala Leu 
15 10 15 



Pro Gly Leu Arg Thr Lys Leu Arg Arg Asn Phe 
20 25 



<210> 


28 


<211> 


28 


<212> 


PRT 


<213> 


yeast 


<400> 


28 



Ser Phe Thr Arg Thr Arg Arg Thr Arg Gly Lys Ala Val Asp Tyr Thr 
15 10 15 



Leu Pro Ser Leu Arg Ala Lys Met Arg Arg Pro Ser 
20 25 



<210> 29 
<211> 28 
<212> PRT 

<213> Neurospora crassa 
<400> 29 

Glu Thr Ser Arg Pro Ser Arg Arg Ala Arg Ala Ala lie Ser Tyr Thr 
15 10 15 



Glu Pro Asn Leu Arg Asp Lys Met Arg Arg Pro Thr 
20 25 



<210> 30 

<211> 27 

<212> PRT 

<213> Dactylicapnos macrocapnos 

<400> 30 

Asn Ser Ala Arg Pro Ser Arg Ser Cys Arg Pro Thr Ser Leu Val Glu 
1 5 10 15 



Pro Ser Leu Lys Asn Lys Leu Arg Asn Gly Ser 
20 25 



<210> 31 

<211> 28 

<212> PRT 

<213> Caenorhabditis elegans 

<400> 31 

Thr Val Arg Arg Gin Arg Ser Ala Lys Met Asn lie Lys Ser Leu Lys 
1 5 10 15 



Glu Pro Ser Gly Lys Asp Lys Leu Arg Arg Pro Gly 
2 0 2 5 



<210> 32 
<211> 29 
<212> PRT 

<213> Arabidopsis thaliana 
<400> 32 

Thr Val Gly Arg Pro Ser Arg Gin Ala Ala Glu Lys lie Lys Ser Tyr 
15 10 15 



Lys Glu Pro Ser Leu Lys Glu Lys Met Arg Gly Gly Phe 
20 25 



<210> 33 

<211> 29 

<212> PRT 

<213> Arabidopsis thaliana 



<400> 33 



Ser Val Gly Arg Pro Ser Arg His Ala Ala Glu Lys Val Gin Ser Tyr 
15 10 15 



Arg Glu Val Ser Leu Arg Val Lys Met Arg Arg Lys Cys 
20 ^25 



<210> 


34 


<211> 


28 


<212> 


PRT 


<213> 


mouse 


<400> 


34 



Ala Val Ala Leu Thr Lys Arg Arg Cys Ser Thr He Lys Ser Tyr Lys 
15 10 15 



Glu Pro Thr Leu Ala Ser Lys Leu Arg Arg Gly Asp 
20 2 5 



<210> 


35 


<211> 


25 


<212> 


PRT 


<213> 


mouse 


<400> 


35 



His Pro Met Arg Arg Lys Arg Gin Cys Val Pro Leu Asn Leu Thr Glu 
15 10 15 



Pro Ser Leu Arg Ser Lys Met Arg Arg 
20 25 



<210> 


36 


<211> 


28 


<212> 


PRT 


<213> 


Homo 


<400> 


36 



Ala Val Ala Leu Pro Lys Arg Arg Cys Thr Ala Ser Val Asn Tyr Lys 
15 10 15 



Glu Pro Thr Leu Ala Ser Lys Leu Arg Arg Gly Asp 
20 25 



<210> 37 

<211> 26 

<212> PRT 

<213> Homo sapiens 



<400> 37 



Ser Glu Arg Thr Ser Arg Arg Arg Arg Cys Thr Pro Phe Tyr Phe Lys 
1 5 10 15 



Glu Pro Ser Leu Arg Asp Lys Met Arg Arg 
20 25 



<210> 38 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> ?TriplEx 



<400> 38 

ctcgggaagc gcgccattgt g 



21 



<210> 39 

<211> 22 

<212> DNA 

<213> Homo sapiens 



<400> 39 

cctggctgaa tcagctttgg tg 



22 



<210> 40 
<211> 23 
<212> DNA 
<213> Artificial 

<220> 

<223> hSgol 



<400> 40 

aagucuacug auaaugucuu att 



23 



<210> 41 

<211> 23 

<212> DNA 

<213> Artificial Sequence 



<220> 
<223> 



hSgo2 



<400> 41 

aagcacuacc acuuugaaua att 



23 



<210> 42 

<211> 21 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> hSgol 



<400> 42 

gugagccucu gugaaucaat t 



<210> 43 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> hSgo2 

<400> 43 

gcucucauga acaauaacut t 

<210> 44 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<22 3> siRNA, Target 1 

<400> 44 

gagugaucac gauuucuaat t 

<210> 45 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<22 3> s iRNA, Target 2 

<400> 45 

aacgggcauu ugaauaugaa a 



